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INTRODUCTION. 



THOUGH Britain is the greatest hive of industry in the World, it is curious how 
little the average Briton knows of the priinarj^ sources of the Nation's Greatness — 
her Industries. We supply the World's Markets with every commodity required 
by man, but comparatively few of the forty-one millions of inhabitants of the British Isles 
possess any definite knowledge of the Wonders of Art and Craft which are to be 
found in every workshop and factory throughout our own country. This being the case, 
we are assured that " Britain at Work," which tells for the first time in popular 
form the deeply interesting story of our Industrial Life, will receive an aj, preciative 
welcome from all who have at heart the well-being and prosperity of the Nation. 

Many of the secrets of Britain's success and of her almost inexhaustible wealth will 
be revealed in the pages of " Britain at Work." For 'is the gates of her world- 
famous manufactories will be opened, and at our leisure we may examine the master- 
pieces of her great Industrie;. We shall watch the building of a man-of-war from the 
time of "laying down " until that impressive momunt when, ca.sting off" its fetters, it floats 
majestically upon river or sea. Later we shall see the making of the Nation's guns, 
and in the great Shipbuilding yards of the cuuntrj' witnes.s the growth of the ocean 
monarchs which will maintain for Britain the Commercial Supremacy of the World. 

The miner in the depths of the coal pit will claicn our attention. We shall 
accompany him on his dangerous quest for the fuel which "moves the world," and, 
having seen it wrested from the earth, we shall ascend with it tu the pit-mouth, 
and follow its journey by rail and sea to the workshop and fireside. After Coal, 
the great Iron and Steel Industries will pass in review before us, and an opportunity 
will be afforded of learning at first-hand many valuable facts relative to the wonderful 
processes of their manufacture. 

Remembering the wealth invested in the Land, we shall follow with interest the 
various operations necessary for the successful cultivation of the soil. The picturesque 
scenes of rural Britain will be portrayed for u.s, and the work of ploughing, sowing, 
and harvesting will be described in a manner that camiot fail to awaken a deeper 
and more intelligent interest in the Agricultural pursuits of this Country. We shall 
visit a seed farm, and, in due course, watch the cultivation of flowers, vegetables, and 
fruit for market 
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The busy hives of Belfast, Manchester, and Ikadford will be visited, and the 
manufacture of Linen, Cotton, and Worsted will be seen in operation. We shall also 
visit the famous Granite quarries of Aberdeen and the Potteries, and in each case an 
expert writer will explain the processes of these interestinj;^ industries. 

The realism of the Iron Road will be pictured for us by pen, jx^ncil, and 
camera, and the everyday life of the railway enj^ine-driver and the signalman vividly 
described. In a similar manner the daily routine of life in the Xavy and Army 
— industries in the widest sense — will be dealt with, and numerous illustrations 
depicting the various scenes will help to render the articles of more than passing 
interest and value. 

The wonderful work of the J^)stal and Telegraph service will find a place in 
our pages. We shall follow the adventures of a letter from the time it is posted 
in London until it is delivered in far-away Shetland, and a telegraphic message 
will be traced from the heart of the City until the great electric cable is lost to 
view in the depths of the Atlantic Ocean off the coast of Ireland. 

We shall make our home for a time with the hen^es of the Sea who brave 
a hundred dangers — even death itself — in their quest for the fish required to meet 
the ever-increasing demand of our great towns. We shall travel i)leasantly along the 
waterways of Britain — b\- river and canal — learning the while .something of the barge- 
man's work, and of his everyday life. In this way the marvellous panorama of the Pool 
of London will be seen to advantage, and many interesting glimpses of industrial 
life on the busy Thames revealed to us. The great Docks of London, Liverpool, 
and Southampton, of which the Nation is justly proud, will be visited, and their 
principal characteristics described and illustrated. 

The interesting work connected with the Tea, Coffee, and Cocoa Industries in 
this country will be popularly explained, and in the same manner we shall learn 
a great deal about the famous I^reweries and Distilleries and the manufactories of 
Mineral Waters. An article on the Cattle trade will tell how our principal cities 
are provided with fresh meat day by day, and accounts of the manufacture of Bread, 
Butter, and Cheese will afford an opportunity of ascertaining the extent and nature 
of these industrial occupations. Amongst other things we shall .see how Paper is 
made, and afterwards watch its transformation into our daily newspaper or favourite 
periodical. 

Every aspect of our Industrial Life will be sympathetically described, and the 
scenes as we see them faithfulh- pictured. Writers pre-eminent in their respective 
departments have contributed to the work, and everv care has been taken to ensure 
an accurate and instructive account of the industries of our own countrv. To this 
end many of the great employers of labour, the heads of our famous manufactories, 
and the workers themselves ha\e willingly given their valuable assistance, and to one 
and all our sincere thanks are due. 

Never was there a time when it behoved <jur people to be more alert and active 
in meeting competition, and we trust that the issue of this work mav create such a 
wide-spread public interest in our Industries, both large and small, that it may not 
be without its use in quickening the pulses of our Commercial life, and in a small 
measure may render some .service to the Nation at large. 
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THE BUILDING OF A BATTLESHIP. 



No industry in the IJriti.sh Isles is of 
greater importance to the nation than 
that which is concerned with the 
construction of war-ships. In ordinary times 
this industry engages the attention of two 
classes of establishments. There are, first, 
the Roj'al Dockyards, which build nothing 
else but war-ships. There are, secondly, the 
great private yards, which in some cases 



by work- done in the building of war-ships ' 
is difficult to determine. There are no 
statistics distinguishing between those who 
derive their daily bread from building 
merchantmen and those who live upon the 
wages won in war-ship construction. Most 
private firms undertake both cla.sses of work 
at the same time, the only exception being 
the Koj'al Dockj'ards. Moreover, scattered 
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speciali.se upon the construction of vessels 
for warlike purposes ; and in other cases 
occasionally undertake the building of 
cruisers or battleships wlicn there is no 
other work going. In emergencies, such 
as a great naval war would bring forth, all 
these sources could be supplemented by the 
yards which in ordinary times build nothing 
but steamers for the mercantile marine. 

What exactly is the number of the popula- 
tion which is in ordinary times supported 



all over the country, there arc a vast number 
of subsidiary industries, al! concerned with 
the war-shi]), such as the armour-plate 
makers at .Sheffield and Glasfjow, and the 
various engineering firms who manufacture 
the hj-draulic and electric fittings so largely 
required on board. It is certainly an under- 
estimate to place the number of men 
interested directly or indirectly in the 
manufacture of material for the Navy in 
Britain at somewhere about a million. The 
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expenditure upon the construction of ships 
for our Navy alone has been £g,0O0,cX!O in 
one year. But, besides ships for our fleet, 
vessels were building at the same time for 
Japan, Holland, and Norway. 

The great Government yards arc four in 
number. Portsmouth is the most important, 
employing 8,ooo men ; then come Devonport 
and Chatham, each with 6,900 ; while Pem- 
broke with 3,400 is a bad fourth. Shecmess 
with 2,000 men does not build battleships, 
but only small cruisers and sloops. Round 
our coasts arc scattered a number of private 
firms who build large war-ships. In London 
there is the Thames Ironworks, which con- 
structed the first ironclad to figure in our 
Navy, the old Warrior. On the East coast 
we have the yard of Messrs. Harle, *vliich 
in the past had a fine record, building small 
battleships for foreign navies and cruisers 
for our own. At Sunderland is Messrs. 
Doxford's yard, which up to the present 
has constructed only destroyers and merchant 
steamers, but which could perfectly well 
build armoured ships. On the Tyne is the 
gigantic Elswick establishment, where every- 



thing for the war-ship, from the hull itself to 
the guns, projectiles, and even armour, can 
now be turned out. This firm is one of 
the largest private builders of war-vessels 
in the British Isles, and could construct 
simultaneously two or three battleships and 
two of tlie largest armoured cruisers. Close 
at hand to KIswick is Mcs.srs. Palmer's yard 
at jarrow, where the very largest battleships 
have been constructed for the Navy On 
the I'last coast of Scotland there is no firm 
building big ships; but it is quite otherwise 
on the West coast, where the Clyde rings 
with the .sound of driving rivets. Here are 
the immense yards controlled by the armour- 
•and gun-making firms of Brown and Vickers, 
the first owning the Clydebank Engineering 
and Shipbuilding Company, and the second 
the Beardmore yard. Besides these two 
concerns there are the Fairfield and the 
London and Glasgow yards, both of which 
build the largest war-ships. 

Descending the coast, there is at Belfast 
the very important yard of Harland and 
Wolff, which does not in ordinary times 
turn out men-of-war, but which is quite 
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capable of doinj; so. At Barnnv is a larijc 
yard owned by the Vickcrs company, iind 
building the finest batlleslnps jiiid cruisers. 
Finally, at Birkenhead is the historic estiib- 
lishment of Laird Brothers. 

The first .step in the buildinj; of a battle- 
ship is the |)repanition of the <lesiL;n. This 
is accomplished at the .Adminiliy, by the 
Director of Naval Construction's l)ei)artmenl. 
The Director works in concert with the 
engineerin[j and gunnerj- experts of the 
Navy, and the general outlines of the dcsi^jn 
are laid down by the naval ofiicers of the 
Admiralty Board. Tiiese olificers, who may 
have to fi{;ht the ship, determine what the 
guns carried are to be, wh;U the thickness 
of the armour, what the speed, what the coal 
allowance. The lent^th of the ship and her 
draught of water are larsjely influenced hy 
the size of existint; docks. 

Before finally .settiini; the desLj;ii, very 
careful tests are made to ascertain the best 
"lines" or form of ship to give a high spued. 
These tests arc rendered j)ossible by the 
construction of models which are tried in 
a large tank, }ly their aid the speed of 
the ship built, with a given cnjjinc-power, 



can be very accurately determined before- 
hand, and such unpleasant surprises are 
guarded against as occur when a ship 
designed to steam twenty knots is found 
to be capable only of making nineteen. 

■As soon as the general outline i>f the 
de^ign has Ix'en settled, and |jassed by 
the .Xdmiralty Board, detailed drawings and 
speciricatii)ns arc prejjarcd. The most im- 
portant of these are the "lines" of the ship, 
and to obtain them foreign emissaries are 
known upon occasions to have offered ver\' 
large sums. The " lines " are a series of 
plans showing the variatiiHi^ in the section 
• •( the ship at various points in her length, 
the variiitinns in the gr.iund ])lan of her 
diniTenl decks, and the longitudinal eleva- 
tion, indicating such matters as her " sheer " 
furward, or the cutting awa\' of what is 
knovMi as the " deailwood " of the keel aft, 
a feature in shijis which are tr. \i<j. able to 
turn quickly and in a small circle. If the 
^hilis are to be built In- contract, these 
drawing.s, with detailed specifications, iii<ii- 
cating exactly the material to be used, the 
thickness of the plates to be emploj-ed, the 
typo of engines and boilers, and a vast 
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number of other matters, arc forwarded to 
certain selected firms who are known to be 
capable of cxecutinjj the work in a trust- 
worthy manner ; they in turn specify the 
price at which they are willing to undertake 
it, and if their prices are satisfactory orders 
follow. A time limit is laid down within 
which the ship must be delivered. This is 
usually thirty or forty-two months, though 
it will depend much upon the emergency 
and upon the willingness of the Treasury 
to spend money on the Xavj'. The best 
record yet accocnpUshed for the actual 
completion of a battleship from the date 
of " laying down " was accomplished by 
Portsmouth and Chatham in the case of 
the Magnificent and the Mnjcstk; both of 
which were ready for sea in two \ears. 

When the order to build has been given 
a great deal of preliminary work has to be 
accomplished before the ship actually appears 
on the stocks. Material mnst be ordered ; 




perhaps such immense forglngs as those 
required for the ram have to be obtained 
outside the yard which is building the ship. 
The engines are not, as a rule, made in our 
Dockyards, and must be ordered elsewhere, 
with certain limits of weight which are 
rarely exceeded. Everything used in the 
building of the ship, if it is constructed 
in a ])rivate yard, has to undergo rigorous 
in.spection by officers ivliom the Admiralty 
deputes to guard its interests. Angle bars, 
steel plates, and the raw material generally 
are obtained from the great iron and steel 
works of the country, or, it may be, imported 
from America. Contracts are made for the 
minor engines of all kinds with which the 
battleship is crammed, for pumping engines, 
dynamos, capstans, hoisting engines, and so 
forth. Tiie guns are also ordered by the 
Admiralty when the .ship is laid down, as 
the construction of the larger pieces will 
often require Iwo years, or almost as long 
as the building of the 
ship. The armour is 
ordered from the makers 
of that commodity. 

Meantime, while these 
various orders are being 
placed, the ship's lines are 
being " laid off" from the 
drawings on a gigantic 
plank floor, known as the 
mould loft. It is so large 
that the measurements 
can be marked on it full 
size for breadth and depth, 
though for convenience 
the length measurements 
are generally contracted. 
In this process of en- 
largement from the small 
scaie drawings errors will 
be detected and corrected. 
I'Vom the lines thus 
depicted particulars are 
transferred to ^\'hat is 
known as the " scrive 
board." On this scrive 
board, which is also made 
of planking, the exr^ct 
curves of the frames and 
beams, indeed of all the 
important structural 
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details of the ship, are marked one by 
one, full size. When that has been done, 
the curve is copied from the scrive board 
on the " bending slabs," which are plates 
of iron full of small holes in which steel 
pegs can be placed, thus, as it were, 
dotting in outline the curve to which the 
frame is to be bent. The straight length 
of frame or angle bar is then ready for 
handling. Holes are punched where they 
are required, this being done by measure- 
ment from the delineation on the scrive 
board ; the frame is next heated, bevelled 
by machinery, and brought hot to the pins 
which mark out the curve to which it is to 
be bent, and, in much less time than it takes 
us to write this, bent to the required shape. 
When bent and ready to take its place in 
the structure of the ship it is placed in 
position and rivettcd. 

The first process when actually building 
up the structure of the battleship is to la>' 
the keel plates, which are prepared to 
drawings and to the outline on the scrive 
board, exactly as are the frames. The keel 
plates are upon solid masses of wood, 
slightly inclined from bow to stern if the 
ship ia not being built in dock, and if she 
will have to be launched. Building in dock 



is quicker, cheaper, and less troublesome^ 
because it obviates all the anxieties which 
attend the launch of a lai^e vessel, but it 
has the serious defect of rendering it 
impossible to use the dock for any other- 
purpose. To the keel plates the frames^ 
which are the most important factors in 
the ship's structure, are bolted with rivets^ 
and in the newest and most up-to-date- 
establishments the rivetting, of which there 
is so much, is accomplished with great speed 
by the use of a hydraulic or pneumatic 
rivetter. The frames occur at short intervals- 
from stem to stern, and to them the outM" 
shell of plating which completes the structure- 
is secured. They are held in place in the- 
initial stages by strong shores of timber 
and " ribband-pieces." The deck -beams and 
longitudinal framing are then added ; the: 
flour-plales laid ; and the mass of metal on 
the stocks begins to look like a ship. All 
the operations of cutting plates to size^ 
bending and punching, arc [lerformed by 
machinery, which is of the simplest and 
most effective description. With the modem 
appliances it is a matter of perfect ease to- 
shear i_Jf-inch steel plate, even to' punch 
manholes at one operatioru Machinery is 
more and more used for the transference 
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from point to point and handling of the 
heavy weights \iliich have to be moved. 
Electric, hydraulic, and steam cranes are 
-employed largelj'. 

One of the chief features in the battleship 
is the armour deck, which divides tlie shi]) 
horizontally into two halves about the level 
of the water line. This is usually compnscc! 




of several layers of the finest and toughu-^t 
nickel steel plate. It strengthens the whole 
structure and holds it together. Before it can 
be laid in its entirety it is necessary to place 
the boilers and engines on board. This is done 
after the ship's launch, when she is brought 
under the "sheers," which are huge cranes 
capable i>f handling immense weights with 
ease — in some cases as much as two hundred 
tons. The armour on the outside of the shijj 
is also almost always applied after the launch. 



The launch of a big ship is a very serious 
alTair. In Kngland battleships generally 
have about 6,000 or /,Ooo tons of material 
built into them before they are placed in 
the water. In France, however, launches 
take place when the hull weighs only 3,500 
tons, or even less. " Launching ways " of 
heavy timbjr are laid down, running parallel 
to the ship's keel ; and on 
these, under the vessel, is 
built up a "cradle," which 
ii so arranged as to slide 
i.n these ways. Then the 
tearing surfaces of the 
limber ways and of the 
cradle are greased with 
great quantities of tallow, 
much of which is recovered 
after the launch. The 
weight of the ship is 
i;radually transferred to 
the cradle, but to 
prevent the vessel 
moving before all is 
read)' a locking ar- 
rangement known as 
a ■' dog-shore " is em- 
ployed, which must 
be knocked away 
before the ship is 
free to move. The 
" dog-shore " is now 
generally knocked 
away by mechanism, 
ojierated by the 
tcmching of a button 
or the cutting of a 
string, and arrange- 
ments are usually 
made to start the 
ship by a push from 
a hydraulic ram, so 
as to prevent the .-iticking on the launching 
ways, which used to be common in the earlier 
(ia\s. Hut with ail care and precautions 
accidents occur, and sometimes vcrj- serious 
accidents. The most noteworthy of recent 
years was that attending the launch of the 
'jl/wn at the Thames Ironworks in 1898, 
when the tremendous surge of water caused 
by the plunge of the ship into How Creek sub- 
merged a staging, drowning thirty spectators. 
In spite of all precautions a ship will 
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generally alter her .sliape slightly in the 
process of launching, o^s'ing to the strains 
which she has to undc^jji). This accounts 
for the very curious fact that two ships 
built from identical designs never give the 
same result in the matter of sjjced. The 
most striking instance of this phenomenon 
is to be found in the case of the cruisers 
Blake and Blenheim, tiic former of wliich 
has always been a dismally slow ship, while 
her sister the Blenheim has a fine reord 
for good steaming. 

After the launch the inner works are 
completed ; the armour placed in position, 
the engines and boilers erected ; the decks 
closed up where gaps have been left for 
the passage of the boilers, and the vessel is 
then ready to receive her armament. The 
big barbettes fore and aft each receive their 
two huge 12-inch guns ; in the casemates, 
which are structures of armour built into 
the hull of the ship, with on the outside 
6-inch plate and on the inside 2-inch armour, 
the 6-inch quick-firing gun.s are installed ; 



and the battleship is ready to begin her 
trials. The first trial is the turning of the 
engines in the basin, to ascertain whether 
all the parts fit properly and work. Then 
follow the steam trials at sea at various 
speeds, which usually reveal small defects, 
perhaps requiring some trouble to correct. 
The bearings in the engines often heat and 
need fresh adjustment. After the steam 
trials come exhaustive gunnery trials, in 
which all the mechanism for handling the 
guns is tested, and many rounds are fired 
from each gun. This final trial safely 
accom])lished, the last touches are put to 
the ship, and she passes into the reserve, 
or goes directly into commission, hoisting 
the British flag, and joining one of the 
main squadrons which guard the British 
Empire. I-'rom first to last her cost will, 
if she i-; of the newest type, the King 
Edward class, displacing 16,500 tons, have 
been from ;fi, 250,000 upwards, and the 
time occupied in iier completion about 
three )'cars. 

H. W. Wilson. 
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THKRE is a widening ^'ulfuf separation 
betuceii the intercuts of Town and 
CouiUrj'. TliL- busy hiies of workers 
in South Lancashire and Yorkshire, in the 
"black" districts of the Midlands, and the 
gigantic population of Greater Ltmdon, are 
to a great extent out of sympathy with 
the sparsely populated rural districts. And 
yet in the earlier memorie.s uf thousands of 
artisans and labourers in the towns there 
must lurk reminiscences of the country and 
of rural pursuits. The perpetual drain of 
country-bred youths into the manufacturiiig 
centres must tend to preserve such a.sso- 
ciations ali\e, but, as the >ears roll on, 
the impressions become fainter, and rival 
interests become stronj,'er. The lines of 
separation between Town and Country do 
not stop at the workiuij clas.ses, but extend 
upward through the various social layers, 
and find expression in cocnparative indiffer- 
ence for the yokels and clodhop{>ers who 
".sow the seed and reap the harvest with 
enduring toil." 

To niany, the agricultural labourer is an 
object of sometiiing akin to pity. Until 
recently he had no political power, and 
even to-d.i_\- he boasts of no union or trade 
organisation. His wages are low in com- 
parison with the earnings of arti.sans, or even 
labourers, in towns, and the lis. or I2s. a 
week which still re])resent.s the ordinary 
winter wage of a farm labourer in many 
districts is looked upon as scarce!}' sufficient 



to hokl body and soul together. This 
does not, of course, represent total earnings, 
as these men take task-work or piece-work 
during the summer, and also have harvest 
wages. 

The ordinary farm labourer is like his 
counterpart in ever\* other occupation. He 
requires as much skill, but is, after all, only 
a labourer, and takes his instructions from 
a superior man. If we are to obtain a view 
of the class who till our fields and attend 
to our livestock, we must con.sider the 
regular .staff employed upon a large farm 
over and above what are classed as mere 
farm hands or labourers. 

The permanent staff upon such a farm 
would include the following leading men: 
Bailiff or foreman, shepherds, dairymen 
or stock men. head carters or ploughmen, 
labourers, boy.s. 

As to the first three classes — foremen, 
she])licr<is, and stock men — it is not necessary 
to enlarge upon their capabilities or duties. 
The\' are not engaged in the actual work 
of pre|3aring tiie ground for crop.s, such 
work being performed by the carters, under 
the eye of the master or bailiff. 

In .Scotland and the North of England 
each pair of horses is looked after and 
worked by a "hind" or ploughman. In 
Southern counties it is more usual to eng^e 
a head carter for each stable of six or eight 
horses, and to give him a considerable share 
of responsibility 
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On large farm^!, where there 
are more than one homestead, 
there may be two, or even three, 
of these carters, witli men and 
lads under them accordinij U' 
the number of horses. If ei<^ht 
horses are kept tJic equipment 
will consist of head carter, under 
carter, and two plou^jhbojs, who 
will man four pluu[;hs. The 
head carter must be a man of 
experience,whohas gone throu_^b 
all the lower stages and cTitercd 
a stable as a junior. He has 
probably served twelve to fifteen 
years as boj' and under carter 
before he is considered tn be 
taking charge of a stable. His atLiinments 
arc considerable, and his suggestions should 
be worth attention. Tlie success of the farm 
depends a good deal upon the head carter, 
for he must be active and pushing, an early 
riser, and good manager. To give a man 
charge of a .stable who has not served his 
time from early boyhood to at least the age 
of twenty-five would be a mistake. Not 
only must the carter luiderstand how to feed 
and manage hor.scs, but he must possess 





a good knowledge of farm machinery, such 
as self-binders, reaixirs, drills, and cultivators. 
He must also be well versed in tillages, and 
know the requirements of land. 

The carter must be in the stable by five 
o'clock (in some counties earlier) to feed 
his horses, for this work is peculiarly his 
own. At six o'clock he goes to breakfast, 
leaving his helpers to groom and harness 
the teams and clean the 
stable. At seven o'clock the 
horses should be on the road 
to the field. The plough- 
man's day is in most cases 
from seven a.m. to four p.m., 
with half an hour for refresh- 
ments at twelve o'clock, but, 
as above stated, conditions 
vary in different districts. 
Thus the horses arc nine 
hours out of stable, and about 
eight hours actually at work. 
When the teams return, 
there is unharnessing, water- 
ing, grooming, and littering 
up, which will occupy at least 
an hour. The helpers then 
leave the stable, but the head 
carter will return about eight 
o'clock to feed his horses 
and fill their racks for the 
night. The carter has, there- 
fore, a long and arduous task, 
and a responsible position. 
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The wages paid to sucli a (nan are 
generally made up by privilejres and per- 
quisites of old standing, and may be 
indicated sojncwhat as follows r Weekly 
wage 14s., equal to £36 8s. per annum ; 
harvest — overtime, etc.- — money at Micliae!- 
iTias, :^S ; house and good garden, £4; is. 
every journey with corn, etc., say 20, £1 ; 
fuel carted, say, 10s.: in ail, £46 l8s. His 
wage averages 18s. a week, which is equiva- 
lent to at least 25s. in a town. 

The work of a farm is contin: 



being in permanent pasture, temporary pas- 
ture, root crops, fodder crops, etc. It 
includes over S'lOOO acres of hops, 73,000 
acres of fruit, and 308,000 acres of bare 
fallow. The capital cmjiloyed is enor- 
mous, and may be roughl)' estimated at 
;f 2.? 7, 000,000, while the amount paid in 
wages has been estimated at .^30,000,000 
per annum. There are at least 1,000,000 
men, women, and boys employed in agri- 
cultural pursuit-; in Great Britain who not 




out the year, and reflects the seasons as they 
pass. It is fascinating, i)i>etic;d, scri])tural, 
classical, and idyllic. It has been less iu- 
f.uenced and modified by modern inveiUii)ns 
than any other industry ; and remains as 
an illustration of cultivated and regulated 
Naturk. Agriculture is neither an art 
nor a science, nor is it a trade. It is an 
occupation and a craft. Its ma.xims arc a 
lore, rather than set rules, and must always 
be altered according to circumstances. 

Hritain may be viewed as one farm 
extending from countj' to county, interrupted 
by towns it is true, but surrounding them 
like the ocean surrounds an archipelago of 
islandr. If we view our farming in this 
way we may grasp its wide c.vtent and 
endless varietj. 

Great Britain possesses a total area of 
32437.389 acres of cultivated land, of which 
7.325408 acres are under com, the rest 



only cultivate the ground, but attend to 
1,500,000 hi.rses, 6,805,000 cattle, 26,500,000 
shee|>, and 2,381,000 pigs, besides countless 
poullr\-. .Such is John JUiirs farm. Let 
us glance at the various operations which 
thi^i ennnnous area necessitates. 

I pur]>oiely laid stress on the jiloughmen, 
because the plough is the principal instru- 
ment for preparing laiid. Harrows, rollers, 
cultivators, and <lritls are all employed, but 
tiic [irincipal act of cultivation is the breaking 
up of the land, eitiier hy horse or steam 
pliiughs, and steam cultivators. 

The ]ili>ugh, like the spade, turns over 
the s<fil and exposes it to the winter's fro.st, 
to the air, and to changes of tem[>erature. 
The implement has been improved, but 
retains its more jirimitive form and function. 
The single-furrow plough is mostlj- employed, 
and one man and two horses will turn over 
one acre in one da)', although the a\-erage 
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daily performance is fractionally less. By 
cross plou<;hing the land is further pulverised, 
and the final tilth is secured by harrowing 
and rolling. In corn growing, the work is 
comparatively simple, and often consists 
in one ploughing, repeated harrowings or 
"dressings," as they are called, drilling in 
the HCed, and harrowing or raking it in. 

Steam ploughing and steam "cultivating," 
or scarifying, are also used, but this inno- 



is, a sufficiently deep, moist, and well 
pulvcri.sed seed bed — irrespective of the 
p<jwer or the precise form of the implement 
used. 

Corn growing is .simpler than what is 
known as " root " cultivation, because the 
latter work involves the clearing of the 
land from weeds, and the application of 
the necessary manure. Kix>ts include turnip 
and mangel cultivation, and their produc- 
li"n is always expensive, and depends 




vation ha.s not infringed much as yet upon 
horse ploughing. It is chiefly emploj'ed on 
the stiffer sorts of soils, and also as a means 
of overtaking arrears of work in critical 
seasons. It is generailj' done by contractors, 
who send their tackle to farms, and receive 
a price per acre. 

Whether ploughing is done by o\-en, 
horses, or .steam, or whether it is done 
by an improved plough or one of less 
modem form, is not so impurtant as that 
the ground should be thoroughly moved, 
regularlv inverted, and. in a word, scunidh' 
ploughc'd. Hence a skilful farmer wlio iia's 
a fancy for working bullocks in teams may 
obtain as good a result as one who employs 
horses, or as one who uses steam. Success- 
ful jiloughing de])ends upon its thoroughness, 
its being well timed and judiciously carried 
out iii respect of weather and season. The 
great point is to secure a good tilth — that 



more upon the amount of moisture in 
summer than do the corn crops. It is 
more risky, and of late years has been 
disappointing, owing to the prevalence of 
drought in summer. 

The work of .sowing is done all through 
the year. In January, Februarj% March, and 
.April beans and peas, barley and oats, and 
grass seeds are .sown. In .April, May, June, 
and July the root and fallow fodder crops 
are drilled, such as mangels, potatoes, turnips, 
swedes, ra])e. and kale. In .August, Septem- 
lx.T, and October winter fodder crops are 
sown, such as trifolium, winter rye, winter 
barlu)-, winter oats, vetches, etc. In October, 
November, and December wheat is generally 
sown. The drill or the broadca.st machines 
are thcrefo e always at work. 

The old system of broadcasting by hand 
from the traditional seed-lip or seed-hopper 
is seldom now used, and the drill, which 
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deposits the seed at a regular deptli in niws 
of fixed width apart, is preferred. It may, 
however, be remarl^ed, as indicating the 
primitive nature of agriculture, that there 
is no evidence that better corn crops are 
obtained after drilling than after broad- 
casting. It is a matter of convenience rather 
than of superiority in ultimate results. 

The rotation or regular succession of crops 
has mjch to do with what may be called 
preparation of the land. The direct plough- 
ing and harrowing constitute the immediate 
cultivation, but the root crop prepares the 
land for com, in consequence of the manuring 
and cleaning its cultivation necessitates ; and 



the clover crop is an excellent preparation for 
wheat, Foklini; sheep on the land is done as 
much for the benefit of the succeeding crop 
as for that of the animals themselves, and the 
hay, straw, and turnips (roots) raised and con- 
sumed by the live stock produce the manure 
which is necessary to keep up the fertility of 
the soil. Space does not allow of a detailed 
account of the many " artificial " manures and 
purchased foods which supplant the manure 
produced on the holding, but the ploug;h 
and the manure cart still remain the 
most important agents for preparing the 
land for the final result — meat, milk, wool, 
and corn. 

JOEIX WKItiUTSON. 




IRELAND'S CHIEF INDUSTRY. 

THE MANUFACTURE OF LINEN. 



IF there is one industry which metre than 
any other is characteristic of Ireland, 
surely it is the making of linen. There 
is no special reason why the fabric should be 
made in that portion of the British Kin])ire 
termed " the distressful island," still the fact 
remains tliat Irish linen is celebrated the 
world over. Were we 
to attempt to trace in 
detail the hislorj- of 
linen we might wade 
back page after page 
and century after cen- 
turj-. The bygone past, 
however, need not delay 
r beyond the fact 



buildings after the chapel in the majority 
of the towns was the Linen Hall, which 
was the market where the peasants displayed 
their web to the critical ga/c of the exporters' 
buj'ers. The introduction of steam power 
for spinning, however, proved the death-blow 
to the cottage industry in the south and west. 







WIXniNr, THK WARP YARN. 

that the real foundation of the fl.i 
h'nen and cambric manufacture-; in Ireland 
was laid, perhaps, in a law pas-^cd by 
Parliament during the reign of W'illi.ii" 111., 
allnwin<; flax, linen, and linen yarns |)n>duccd 
in Ireland to be imported into Kngland by 
natives of both countries. 

In the earlier ])art of the nineteenth century 
the click-clack of the hand looms made 
familiar cnusic in thousands of homes all over 
Ireland. In fact, one of the most prominent 



V it is quite unusual to see a web 
if linen exhibited in a market outside 

It is onl}' in a small portion of Ulster 
that linen is made. That is, perhaps, one 
of the nuist remarkable facts associated with 
llic manufacture — the exceedingly ."^mall area 
within which it is circumscribed. It is doubt- 
ful if there is a trade of .such magnitude 
and such importance confined within so 
small a space. What the importance of 
thi.s spot, which on the map of Ireland in 
an ordinary schitol atlas may be almost 
hidden by a penny piece, is, may be under- 
stood by' the fnlk'.wing facts:— In one year 
(1S93) alone, the \-arn spun by the countless 
mills in this district was estimated to 
measure about 644,000,000 miles. To grasp 
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what this means is to realise a gigantic ball 
of yarn, which, unwound to its sinfjle thread, 
would encircle the world 25,000 threads. In 
a three-ply cord the same j'arn would reach 
from the earth to the sun and back attain ; or, 
should we desire to pay a visit to the man 
in the moon, our bijf ball of yarn would 
give us a network road having 3H0 threads 
extending the full length between our planet 
and his. 

And what of the cloth which a year's 
output of yarn might be woven into? It 
represents a web containing about 156,000,000 
yards. We cnight unroll this Gargantuan 
web and make a path three feet wide, and 
on its snowy whiteness, laid flat, we would Ijc 
able to make a triumphal tour completclj' 
around old Mother Earth at the equator We 
might make a tent of the big web manu- 
factured in the Helfast Linen district, and what 
a wonderful tent it would be! — such as would 
amaze even Haroun al Raschid. With the 
dome of St. Paul's for its centre support, 
this glorious linen canopy would cover 500 
acres and stretch as far out over London 
as twelve-and-a-half miles on all sides. To 
spin the yarn necessary for this gigantic white 



expanse of linen 838,583 spindles were work- 
ing, while its further conversion, by weaving, 
into fabric necessitated 32,245 looms. In 
connection with its varied processes nearly 
70,000 people find occupation in the Belfast 
district 

Nor must one forjfet the gigantic financial 
equivalent re])rescnted by this space which a 
])enny piece covers on the map, for in the 
numerous mills and warehou.ses in Belfast 
district no less than £13,000,000 sterling are 
invested. .And not without return either, 
since the total value of yarn — piece linen 
and other varieties of linen goods — produced 
is estimated roughly to amount to over 
;68,ooo,ooo sterling during an average year. 

So f;ir we have dealt merely with the 
important place the industry occupies in 
industrial economv. But we have not come 
any closer to solving the mysterj' of the 
production of the linen which has made 
Helfast a household word in the African 
jungle depths as in the frost - beleaguered 
Klondykc ; in the Far-Kast joss-house as in 
the [>olished Court of St. James's. 

To ex])Iain the various processes by 
which a handkerchief, or for that matter a 
damask tablecloth, is produced, we must 
begin in the manner the crab progresses, 
l)V moving backwards. In this way we 
shall find ourselves, in imagination, in the 
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CfTTiNG SHIKTS A.Vl) COLL 

centre of a field of growing; flax. it is 
brilliant July weather, and the noonday sun 
beams down on a scene of transcendent 
beauty ; for if yiju ha\e never seen an Ulster 
flax field in blossom you have missed one 
of Nature's prettiest [janoramas. Around us 
the modest flax plant, with its exquisite green 
stems crowned with daintily small bright 
blue flowers, reaches knee height Three 
weeks hence the blossoms will have given 
place to the seed pods — the linseed of com- 
merce^but it is the sinewy stems we have to 
do with. Some fine morning wiU cumt: a 
band of happy harvesters, lad^i and 
lassies, who will proceed in an 
extended line, pulling 
up the .stems with 
their naked liand.s 
right and left as they 
go. The flax is then 
made up into small 
sheaves or bundles, 
tied loosely to permit 
the air to freely pass 
through them, and 
afterwards set up in 
stooks with the roots 
downwards for three 
or four days (accord- 
ing to the weather) to 



ripen and firm. Bound with rushes, these 

little sheaves are next taken to a convenient 
watering pool^ — known to the initiated as the 
flax-liole — where it is submci^ed under the 
weight of large st()nes. This process, in the 
Ulster dialect known as "retting," consists 
in a putrefactive fermentation lasting about 
a fortnight, by which the woody straw of 
the stem .sufiens and disunites from the 
firmer stringy fibre. 

And now. .^ufliciently retted, the wet 
flax is carefully taken from its bath and 
thinly spread over grass lawns to undergo 
a fesv days' exposure to the air, which 
helps to complete the step begun in the 
fermentation process. The firm drj' stems 
are now gathered up, the fibres being carefully 
ranged lengthwi.se, and transported to the 
scutch mill. It is not a very intricate opera- 
tion, this scutching, consisting as it does 
ill the flax behig first bruised, so that, 
when afterwards exposed to the blades of 
a revolving shaft, the rough flufl)- portion 
is peeled away as tow, leaving the long 
fibre.s, which are here for the first time 
flax in the strictest .sense of the word. 

In the spinning mill the flax, freed from 
its foreign substances, is " heckled." In other 
words, it undergoes a remarkable toilet opera- 
tion, since its hair is combed by a multitude 
of mechanical barbers till not one fibre is 
awry. In earlier days hand coipbs sufficed. 
Now the combs are a set of rollers covered 
with teetli of fine steel wire. Six or .seven 
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millions of tlicse teeth f;;irnisli a sin^'lc 
tnacliine, and the rou^h, unkc^mpt fibres 
which pass in at one end may be traced 
throuL^h their progress between these scarifiers, 
and then throutjh between fluted rollers until 
they emerge first into a narrow, and after- 
wards in a broad, glossy, even lop of softish 
fibre. 

This sheet or shver is gathured up, forced 
through narrow aix;rtures in a rnviug frame 
which draws it out and twists the fibres 
together by means of a dyer and .spindle 
into what is called a rove, at the same 
time winding it upon wcKidcn bobbins. 
These bobbins are then placed on pins on 
the s])inning frame, anci in this process the 
flax is passed through the rollers of one 
drawing machine after another, grows longer 
and longer, and the fibres lie iimrc and more 
closely together. Then a final passage 
through boiling water is given, wlien the 
fibres are tightly twiste<l into perfect yarn 
or thread. This \-arn is now reeled into 
hanks, dried, so that it may recover its 
natural elasticity of temper after its ordeal, 
as it were, and made intu bundles of 60.000 
yards ready to be taken to t!ie market and 
to the « ea\ers. 

The spinning room in a large mill is ni>t 
a place for nervous or irritable ])eople. The 
great frames clack, clatter, and whirr as 
they move to and fro, S])indlcs go whirring 
round so swiftly as to blur their outline, and 
the noise is very great. The temperature is 
high, the moisture considerable, and husky 
fragments of rough flax float about "V'et 



it is not an unhealthy class of work, and 
the workers Icwk robust and strong enough. 
The humidity of the atmosphere is an 
important factor in spinning. In order to 
s])in very fine linen yarn the threads of flax 
must be ke]>t moist. Continental manu- 
facturers have tried to manage this problem 
by providing artificial moisture in the 
factories, but here Dame Nature steps in 
to com]x.'nsate the "distressful land," for 
nothing quite equals the natural dampness 
of the Irish air. 

Ikit to revert again to our handkerchief: we 
have only reached the half-way — the yam — 
stage in its story. H.\amine a handkerchief 
closely, and you wiil observe how it is 
made up of countless fine threads crossing 
one another, and always at right angles. 
Originally these threads were of the raw 
greyish colour of the yarn, as we have seen 
it leave the spinning mill in hanks. How 
the threads <>{ yarn were wo\en together 
into cloth is our next step of interest. 

To see the weaving process properly one 
must go to the home of the handkerchief 
and linens of all classes, so the photographs 
illustrating this article, of machinery in actual 
wi>rk in the great power-loom factories of 
?d-.-.,srs. Robinson and Cleaver, will -give a 
better i(ka of the \arious stages than chapters 
of words. It must not be supposed, however, 
that power-loom weaving has entirely super- 
seded the hand loom. Even in this day of 
almost perfected machinery the finest linen 
weaving is done on hand l<Mjms in the cottage 
homes of the weavers. 
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There are many technicalities connected 
with the power loom \vith which the reader 
need not be troubled. As the principle, how- 
ever, in these intricate machines is virtually 
the same as that of the hand loom, it 
would be well to explain the meaninfj of 
the words warp and weft. The warp carries 
those threads which run the whole length 
of the cloth, while the shuttle fljin^; across 
leads the threads comprising the weft under 
and over them alternately. At each passa^je 
of the shuttle the '■ reed," between the 
wires of which each thread of the warp 
is passed, moves up and presses the last 
thread of the weft close up to those which 
have preceded it, and so a comp;irt jiiece 
of cloth is gradually formed at 
each beat of the loom. In this 
way plain linen stufT is woven. 
When it comes to fancy linens, 
towels, damask. t, etc., a more 
complicated process is resorted to. 
It was the discovery, a century 
ago, of a method of workin;; in 
patterns which made the name of 
Jacquard, the French silk weaver, 
known throughout the world, and 
brought about a revolution in 
producing fabrics. The Jac(|uard 
machine, which is used both in 
hand and power looms, consists, 
briefly, of .serried rows of needles 
with their points projecting from 
a frame behind a pcrf<jrated mutal 
box turned each time the warp 
threads are raised to allow the 
shuttle to pass. The needles are so in- 
geniously arranged, however, that they cannot 
enter into all the holes and so lift all the 
warp at once, there being a number of cards 
perforated in such a manner as to form 
the design by lifting only certain threads at 
a time. 

Though the vast bulk of the linen-weaving 
industry is now carried on b\' the steam- 
driven factories, still the finest class uf work, 
such as serviettes, tablecloths, d'uyleys, etc.. 
of the purest linen yarn gives employment t<> 
thousands of workers in their homes. It is 
well suited, since all the members of the 
family can lend a helping hand, the children 
and the aged winding the unbleached yarn 
on the bobbins for the weft, the young men 



and women weaving the narrower and lighter 
looms, and the able-bodied men the wider, 
heavier, and more complicated ones. There 
is a hankering after independence in the 
sturdy Ulster nature, and nothing pleases the 
average man like being able to do his 
ov\'n work for his own advantage. 

Hut we arc in danger of wanderinjj from 
the story of our handkerchief. I'"resh from 
the weaver's cottage or the po\ser loom of 
the factory comes a web of rough, coarse, 
strong, broHuish fabric. It seems imixissible 
that this dirtj-iooking cloth will become 
tran>formecl into my lady's dainty handker- 
chief; but that is .so, as we shall see. 

Straight from the loom, this web uf brown 




linen goes to the bleacher. Until this very 
day the old-fashioned methods of bleaching 
are usually emplujed. and Nature, in the 
shape of her moist climate, defying Art in 
tlie person of the chemist, more than main- 
tains its pre-eminence for ])roducing that 
(la/,/ling ])ure whiteness which can only be 
found in iri-.h linoLi. bleached on the lovely 
green fields of the I'merald Isle. To see 
the long strip.s of linen sjjread out on Ulster 
grav, fields is a si^ht « hich will not be readily 
forgotten. 

l-"rom the bleach green the roll is trans- 
])ortud to the factory, which is situated in 
Belfast itself or one of the surrounding 
towns. In our case we follow the spotless 
bale to Helfa.st, and in the cutting room 
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we shall now see how the handkerchief 

begins its existence as a separate entity by 
being cut from tlie web. The same pro- 
cess is gone throujjli in the case of a collar, 
a pair of cuffs, a shirt, or any other article 
of garment. From the cutting department 
its next ordeal is to pass into the hands 
of the hemstitchers. If the handkerchief 
is a plain one without any ornamcntatian, 
we have now almost reached the end of its 
history. 

Let us suppose, hoivever, that it is one 
of the elegant embroidered niouchoirs so 
highly esteemed by the ladies of high society; 
then back again it goes from the citj- factorj' 
to revisit once more the scenes of rural blj.ss. 
Week by week to the factorj- ci)me himdreds 
of women — youthful, middle-aged, and old — - 
to fetch handkerchiefs, tea-clnths. etc., which 
require to be embroidered or have lace in- 
serted, shirts, collars, and cuffs to be button- 
holed. Next week they will return them 
with the necessary buttonholing or em- 
broidering completed, when the farmer's cart 
— their own or that of a kindly neighbour — 
is coming to Belfast market. So our hand- 
kerchief has now returned to the factor)', 
beautifully embroidered bj' its country jaunt. 

The handkerchief looks a little bit limp 
and crushed after its embroidering operation. 
But the fatigue is only temporary. Up in 
the washing department a white-aproned 



maid receives it carefully. So into the bath 
it goes, and no bath attendant could be more 
scrupulously careful in looking after her 
charge. 

Out of the bath into the drj-ing closet 
it progresses ; and then, to assume the stiff- 
ness of pride befitting the dignity of an 
embroidered handkerchief of the distinguished 
Helfast house, enters the ironing department. 
Surel_\' never handkerchief es-er underwent 
such t(tilette as this. But the end is almost 
in view. 

.Away high up. near the roof, tasteful hands 
have prepared a dainty morocco travelling 
casket which will ju.st accommodate our hand- 
kerchief and five companions, as like each 
other as can be. A blue ribbon gives the 
finishing touch, and to-morrow the soul of 
the pretty blue-flowered flax plant we saw 
growing in an Ulster field is on its way to 
far Japan or down-under Melbourne. 

We might have traced the history of a 
collar, a serviette, or a tablecloth, for that 
matter. Their development is akin to that of 
the handkerchief This is the work which 
goes on every day iu the ticinity of Belfast 
that the world may have its linen cloth ; and 
though other countries try hard to rob Ireland 
of the honour of being the chief linen centre 
of the earth, not one of its competitors 
can turn out linen so well, so cheaply, and 
.so beautiful. 

Alkued S. MOORII 
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HOW COAL IS BROUGHT FROM THE PIT TO WORKSHOP AND FIRESIDE 
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A moment's chat by the 

WAY. 



"'OAL has 
wrought 
much 
evil, polluting 
the atmosphere 
of our great 
cities ; yet the 
gleam of fire- 
light on the 
hearth, the 
amber and 
sapphire flame 
of the furnace, 
and the red 
glow of the 
engine fire on 
liner and on 
the railway 
track, tell of home comfort, trade enterprise, 
and quick travel. 

There are three extensive coalfields in the 
kii^dom : the northern, embracing the beds 
of Fife, Stirling, Ayr, Cumberland, Newcastle, 
and Durham ; the midland, comprising the 
great coalfields of Yorkshire, Derbyshire, and 
Staffordshire, as well as Shropshire, Flint, and 
Denbigh ; and the 
southern, which in- 
cludes the rich steam 
coal deposits of South 
Wales, and the seams 
in the Forest of Dean, 
and at Bristol and 
Dover. Roughly, the 
seams, producing coal 
of infinite variety, vary 
in thickness from two 
hundred feet in 
Lanarkshire, which 
give more than half of 
the Scotch supply, to 
one hundred feet in 
Lancashire and forty- 
seven feet in Northum- 
berland and Durham. 
The yearly output 
from these seams is 
4 



enormous, bulking to 225,000,000 tons, of the 
value of nearly ;^i25,ooo,ooo sterling. 

The most pessimistic experts admit that 
though the demand for household, manu^- 
facturing, export, and coal station purposes is 
still increasing, the available coal supply of 
tlic kingdom will not be entirely exhausted till 
three hundred years hence. F.vcn then the 
population will have scarcely any cause for 
panic They may have to tolerate the im- 
portation of foreign coal ; but the chances are 
that long before the coal-beds of Great Britain 
give out, science will ha\'e wrested an alto- 
gether new fuel out of the elements. Mean- 
time, coal production has develojjed into an 
enormous industry. 

In the past half-century the output has 
increased fourfold, and the getting, filling, 
hauling, and moving of the coal from the 
pit banks means the employment of nearly 
800,000 colliers and other hands who toil in 
or about the pits. Nor does this number of 
workers give any idea of the vast amount of 
work that the coal output makes possible: 
The pitman, ever tussling with the forces of 
Nature and with the capitalist, is almost 
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unconsciously belligerent. Anyhow, he is 
self-reliant and resolute, lie i.-* the autocrat 
of industry. If, as occasir.nally hapjx;tis, 
he ci>ines out on strike there is not only 
a flutter ainon^ the co;ilo«-nL-rs, but con- 
sternation in workshop and factoiy, and 
on .steamboat and railway, for he is "the 
pp'Tie factor in our industrial sjstem," 
and the trade of the country is jiaralysed 
without bitn. 

However early coal was found in ICnj^land, 
Scotland, or Wales, the miner has always 
risen early to dehe it, evcti «hen he laboured 
in crude workiny.s with antiquated iron pick 
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and woixlen shovel. Now at dawn, with hi; 
"snap"{his food) in his jacket ])ocket, and hi 
tea-can slunj^ on his belt, he quits Ins humbk 
cottage in the colliery village, and joins hi 
mate.s on their long or short tramp to tin 
pit bank. The bell rings. There is a shnffli 
of feet, and the cage, crowded with mincr> 
descends the shaft, the return cai; 
phantom-like, high above tlicui. 

At the pit bottom, shallow <:r deep, the 
men get their safety-lamps, and go on fnot, or 
are conveyed in corves, drawn b)- jiom'es, or 
steel haulage, or electric cable, along the main 
road to the nearest point to their working 
places. If the mine is verj-gaseous they give 
a careful look to their lamps as they .start 
along the narrow subterranean way to the 
coal face, note the warning on the hea\y 
ventilation door or clinging brattice cloth : 



"There's fire in Simpson's gully." In one 
pit in South Yorkshire, to which the writer 
once penetrated in the guise of a collier, 
there is a curious fault. The coal-scam has 
been split In' volcanic action. The lower 
part of it is workable on the level near the 
main road ; but the upper jiart of it, lifted 
many j'ards high, has to be reached either 
through a subsidiary .shaft, cut through the 
shale and sandstone, or by a rusty ladder 
flung over the face of the fault, hereabouts 
covered with lather coating or mud. 

There are many curious ways to the 
workings in various mines ; but none too 
crooked or tortuous to 
outwit the miner, who is 
nothing if not dogged and 
undemonstrative, though 
he may have to trudge 
and crawl for an hour 
underground before he 
reaches his working place. 
Here, as .seen in the illus- 
tration, he strips to the 
waist, tightens his belt, and 
begins his task of coal- 
hewing. His safety-lamp, 
possibly an improved 
Clanny, hangs from its 
liook on the nearest prop, 
and by its light he holes, 
picks beneath the face of 
the coal, till what the house- 
wife familiarly speaks of 
as nuts, cobbles, and slack heap about him, 
and the filler loads the corve, which, im- 
pelled by its own weight when filled, clatters 
down the side track to the corve train on 
i.id for transit to the pit bottom. 
, after the u.sc of lever, or explosive, 
of coal beneath which the collier 
:oines down with a crash, in mighty 
the wcdger, with his vast strength 
, long-handled hammer, reduces the 
huge [)ieces to handling si/e, for transit to 
the corve; and so the work of getting and 
filling goes on till "snap" time, unless toil is 
.sh.irply checked by the cracking of prop, the 
move of roof, the deadly fall of bind, or the 
explosion that riots through the mine with 
fiery breath. 

There are two chief methods of working 
the coal. In the north of England partiality 
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is given to pilliir workiiiij. narrow w;iys 
being cut this way iind that in the scam, 
leaving solid blocks of coal to be worUed ont. 
The long-H-all system, in vogue iti most other 
pits, consists of the mnking of train roads to 
the face, and workin_ij out the ciial along its 
whole length of the scam, or so much of it 
as has been roofetl and propijud to facilitate 
excavation. The " iron man " — the collier's 
name for the coal -cutting machine — is 
gradually coming into more exteu'^ivc use in 
some pits. It is in the pit what the " Tearing 
Devil," or steam navvy, is in railway cutting. 
It works without comment about pay and 
hours of labour, and has been found useful 
wherever tried. In the Scotch pits the c^'al- 
cutting machine has become a valuable adjunct 
in production, and it will, as time clajjses and 
the thick seams get worked out, pri)\e of the 
greatest utility in cutting thin scams, not 
only in Great Britain but in man\- other 
parts of the world. 

The collier is better paid than formerly for 
his day's toil, which lasts from six- o'clock in 
the morning, with his interval for "snap." till 
about two o'clock in the afternoon. He also 
works under more improved and safer con- 
ditions than he did sixty yeans ago. Then the 
ventilation was bad and the tone of the mine 
depraved. It is singular to note to-day, when 



women are show- 
ing a disposition to 
quit the fireside to 
compete with men 
iii various profes- 
sions and trades, 
that in the Torties 
the Hnglish and 
Scotch pits con- 
tained girl and 
women workers. 
The)' were in the 
main an ignorant 
set, and their toil 
debased them. The 
conditions of life 
in the pit were so 
barbarous that the 
attention of the 
Government was 
directed to the 
scandalous incid- 
ents of the mine. 
Women were, immediately after the Govern- 
ment inquiry, prohibited from working in 
coal-pits ; but they were permitted to continue 
their toil as "pit-brow lassies" in unloading, 
screening, and sorting the coal on the pit 
banks. They have, to use the language of 
the Legislature, become a "noble and fine 
class of women " ; and there is no more 
.striking picture in English industrial life 
than a Wigan pit-brow lass, clad in close- 
fitting pitman's cap, rough jacket, short 
.skirt, well-patched moleskin trou.sers, and 
Lancashire clogs, twirling a laden corve. 

The miner has, by organisation and labour 
leader, made himself heard not only in 
the conference of coal-owners but in Par- 
liament, and he consequently works under 
superior conditions as to pay and environ- 
ment. The ventilation is as perfect as known 
system of up-cast and down-ca.st shaft, and 
pumping, fanning, and the sprinkling of 
coal-dust can make it. The main road and 
the working place are maintained in better 
repair, and sjiecial attention is about to be 
given to timbering, with the object of pre- 
venting, as far as possible, the falls of bind 
that the miner dreads almost as much as 
the more disastrous but rarer e.vplosion. 
There has been improvement in safety- 
lamp, in pit lighting by electricity, and in 
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haulajje ; but perhaps the fjreatest revolutiaii 
with regard to the coal industry has been 
in the transit of the commodity itself. 

The transit of coal from the pit bank to 
house and distant nnarket is practically a 
separate business from the industry of coal- 
gettiny. The cost of carriage nearly doubles 
the price of coal to the consumer ; and 
there has. since the coaciiing days, been 
innumerable attempts made to reduce the 
outlay in transit. (ie;)rj;i: Stevenson's first 
engine, which heralded the develo])meiit 
of the railway system, was coiistnicted for 
the purpose of conveying coal from Killing- 
worth pit. Cart and waggon, the latter 
now drawn by traction eiigine, are ^till seen 
coal-laden on highwaj' ; but, except for local 
delivery, the railway has become the great 
carrying agent of the coal-owner and the 
dealer. Now and again the demand for 
coal was so great that the raii\\*ay H-as al- 
■ together unable to cope with it. The canal 
as a coal-carrier lapsed into disfavour with 
the impatient consumer, and fifty years ago 
there was a block of five miles of coal trains 
on the line between Rugby and London. 



The metro])olis had overcome its prejudice 
against coal, and was clamouring at every 
terminus for fuel. (ilasgow, Manchester, 
Leeds. Sheffield, and Birmingham are gigantic 
consumers ; but London is absolutely 
ravenous, and draws her huge supply from 
the gigantic coal sidings that s]3read fan- 
like on the borders of the great city, and 
are fed by the three or four trunk lines 
that are in touch, by numerous rail-tracks, 
with the pits of Staffordshire. Derby.shire, 
Yorkshire, Lancashire, and other coal-pro- 
ducing districts. 

Mvcrj- railway, wherever possible, has 
cultivated the coal-carrying trade, because 
it is profitable, especially on long-distance 
runs. The Midland, with its main line 
strikiiig through the heart of the Derby- 
shire coalfieltl, and with tentacles all around, 
has the premier coal traflic. and needs 
thirty thousand waggons to handle it. But 
the North-Western, the Great Northern, the 
North-Eastern, and the Great Eastern do not 
lose a chance, and lately the Great Central, 
iveary of acting .simply as the cross-country 
jackal to the other companies, lias forced 




COLLIER FLEKT LOADLVG NEAR NEWCASTLE-ON-TYNE. 



30 



BRITAIN AT WORK. 



its way to I^ndon, handles the coal through 
from the pil^i on its system, and is striving 
to get a profit. 

There is nothing particularly intcrcstinf; in 
the transit and use of coal by rail except the 
marshalling of the waggons b\' gravitation, the 
language of the merchant or dealer if his 
trucks have not arrived in time tn meet the 
demand, and the more indignant tirade of 
the railway shareholder against what lie calls 
the Company's gross extravagance in accept- 
ing locomotive coal contracts at exorbitant 
prices. But in coal 
shipment for expnrl 
thereis much ingcni:it>- I' i/f^'"^fc H 
apparent, for the iIulU *-^ L iST'-R. 



for use abroad, the consumption of fuel on 

board our steamers is, as every traveller is 
aware, enormous. The engineers and stokers 
on a mo<iern liner are the despots of a 
tropical kingdom. "The Liicania" says 
the Cnnard agent, strolling along the Hus- 
kisson Dock at Liverpool; "well, 1 should 
not go aboard to - da\- — she's coaling ! " 
There is no doubt ab(mt it. She is stripjjed 
of her finery for the jjurpose, and a myriad of 
men, with the latest appliances, are loading 
her capacious bunkers with fuel to drive her 
OSS "The Ferry." 
r commander is the 
ntal force necessary 
her safe guidance ; 




are equipped not only with jetty lines, but 
hydraulic cranes, swinging cradles, \\< lists, 
shoots, and other appliances deftly ciintrivcd 
to load the smallest or the largest vessel. 
The shipment at Ty'i<-"^i"'^'> ■'' """■ "'' -'t 
Cardiff, the latter the i^'.-rt of largest coal 
export, is a .sight to .see — that is if you can 
see it, for there is a significant warning in 
the Welsh harbour : " Keep oii the quaj's, 
as the coal-dust, especially in calm weather, 
makes the water look like land." 

Apart from thevast quantity of coal shipped 



but the men in the 

engine-room and the 
stoke-hole dominate 
the ocean trafliic, and the collier, wielding 
his ])ick in the lonely recess of the mine, 
i-. till- chief factor, the initial ini]nilse, of 
the wondrous maritime enterprise. 

Hie OtYrT/n'i- is berthed close bj", Tliere is 
a glittering film of coal-dust on her great black 
hull, and the >.hed that spans the dock-side 
is thronged with a procession of grimy men 
who have just completed the coaling of the 
lc\iathan. The floating jialace, over seven 
hundred feet in length, has no fewer than 
ninety- furnaces, and thirteen boilers, to drive 
the engines of twent)--cight thousand horse- 
power, and she consumes seven hundred tons 
of coal daily, when on the move, utilising 
nearly five thou.sand tons on each voyage 
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across the Atlantic. Charles Dickens would 
no doubt have found the Hnfjlish ian[;uage 
altogether inadequate for hi.s criticism of her 
funnels. There are only two of these drab- 
painted orifices ; but they are as lofty as 
large ship-masts, so wide that two tramcars 
could run through them abreast, and when 
the great fires are banked up as hot as the 
stokers can make them, yet the ship is skil- 
fully safeguarded against their fier^- breath. 

Carlylc said society is founded on cloth ; 
rather is it established on coal. The world 
would be a cold and cheerless, and also 
a stagnant place, without its heat-giving, or 
other equivalent ; and the only objectionable 
feature about the fuel is its high price. 
Not e\-en the poorest householder begrudges 
the miner his wage, for he gets it with 
incessant toil and at imminent risk from 
outburst of gas, insidious after-dam]), and 
inflow of water. He is a bread-winning hero, 
who never shouts about his valour, though 
his courage and daring in saving life cannot 
be surpassed. He does not rake in much 
profit, or do everjthing to keep the price 
high. Nor does the coal-owner alH-aj's come 
" best side out " on the j-ear's working. 



considering his outlay of capital and thd 
fluctuation of the market. 

The carrier, and the merchant or dealer, 
have often a better chance of aggran- 
disement. Even in Lancashire, in the 
midst of a rich coalfield, where the carry- 
ing charges should be light, house fire 
coal, of good quality, is not delivered at 
the back-yard door at less than a sovereign 
a ton, while the man with the barrow and 
the shovel makes his bargain with all the 
diplomacy of a big contractor, and demands 
eighteen pence or two shillings per cart-load 
as the iJiice of placing it in the cellar. The 
coal agent and the coal heaver are doggedly 
of opinion that a good thing is worth pay- 
ing for ; and however hardly the London, 
Manchester, Liverpool, Sheffield, Uirmingham, 
or other citip^en may think he is treated by 
the coal trader, he has the melancholy satis- 
faction of knowing that in the .seventeenth 
century the price of coal in iMigland was 
much higher, I'epys stating. In his Diary, that 
such was the dearth of coal, and so great the 
despair of any supply owing to the vigilance 
of the enemy, that the fuel, when it could be 
got, realised the famine price o{ £^ per ton ! 
JoiiN I'i:nih,i:ton. 




THE MANUFACTURE OF TOBACCO. CIGARS AND 
CIGARETTES. 



THE cultivatidii of the tobacco plant finds 
no place in a list of the industries of 
the United Kingdom, not because it 
is forbidden by nature, but because it is sup- 
pressed by law. In the year in which Ouceu 
Elizabeth Ascended the throne of Enfjland, 
one Jean Nicot, ambassador of France to the 
Court of Lisbon, learned of the arrival for the 
first time in Europe of 
the -seed-s of a plant 
which was destined 
henceforth to bear his 
name. He .sent some 
of these seeds to 
Catherine dei Medici, 
and it was not long 
before the plant 
began to .spring up 
in various parts of 
the Continent. In 
the middle of the 
seventeenth century 
tobacco was already 
being raised in Eng- 
land, but the new cro]) 
was forbidden by 
Charles H., who de- 
sired to encourage 
the produce of the 
Virginian plantations. 
The plant was grown 
fitfully for a century 
and more, but tobacco 

cultivation wa.s again firmly supjjresscd a 
year or two after the declaration of the 
independence of the .American colonics, not 
out of regard to their interests, but because 
of the nece.ssities of the exchequer. Another 
century passed by, and in iSSi") the revenue 
officers again permitted ex])crimenlal culti- 
vation to be pursued for a .season or two, 
with the result that the ability of ICnglish 
farmers to produce a paying cro]) was again 
demonstrated. But the difficulty of adjust- 
ing the tax so as not to interfere with the 
gold mine derived from the tobacco duties 
was declared to be insuperable, and that is 




the reason wh_v the tobacco industry in this 
country is limited to the prejiaration of the 
cured leaf, imijorted from all jiarts of the 
world. 

or the fift\' s]>ecies of tobacco the chief is 
known to botanists as Nicotiana 'fnbtuum. 
In the broad-leaved variety it furni.shes the 
famous tobaccos of Maryland, Cuba and the 
Philippines ; the nar- 
row - lea\ed form is 
that grown in the 
plantations of Vir- 
ginia. It is usual to 
regard the oak -cured 
leaf of Latakia as 
another variety of the 
same predominant 
species. Turki.sh to- 
bacco is the produce 
of a smaller, more 
delicate plant. A', nis- 
fiiii, or green tobacco ; 
and there are other 
cultivated species 
such as the mild, 
innocuous leaf of the 
dreamy Persian. But 
whatever the variety, 
all tobacco reaches 
this country in pack- 
ages which may not 
be less than So lb. 
By this means the 
labours of the Customs officers in the 
prevention of smuggling are lightened. 

The \'irginian leaf, which is the foundation 
of mo-it kinds of pipe tobacco, is imported 
in liog-ilicads weighing not less than 950 lb. 
There is nowadays a great demand for mild 
blends, and one of the first duties of the 
manufacturer is to produce such a mixture 
of leaf of various kinds as shall produce the 
result aimed at in the smoking mixtures to 
which his customers have become accus- 
tomed. This ta-sk falls to the manufacturer, 
who obtains from the bonded warehouses 
a 4-lb. sample drawn from each of the 
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hogsheads which he has purchased 
through his broker. He takes a 
pipeful or. two, just as a tea buyer 
bre^vs for himself a sample cup of 
tea, and his experience enables him 
to write out a formula, which is 
passed on to the foreman of the first 
department 

After the payment of the duty the 
tobacco is removed from the bonded 
warehouse, the hogshead is broken 
open, the contents removed in wed^je- 
shaped slabs, and the leaves are 
rapidly separated from this com- 
pressed mass by workpeople of either 
sex, who are known as strippers. 
The leaves, which are very dry and 
brittle, and demand careful handling, 
are now heaped upon the damping 
floor, thoroughly blended, and dis- 
creetly " liquored " by means of a 
wateringon, or by the application 
of a sprayer set upon a tripod. The amount 
of moisture in the tobacco is determined by 
the simple device of weighing out a small 
portion before and after baking in an oven, 
and it is permitted by law to increase the 
proportion of moisture already present in 
the imported leaf up to 30 per cent The 
moistened bulk is left overnight, and on the 
following day the leaves are found to have 





CUTTING TOBACCO. 

absorbed the water, and to be in a flaccid 
condition, which renders their manipulation 
easy. Those leases wliich possess a stout 
midrib are .skilfully stripped, the stalk being 
reserved for grinding into snuff, unless the 
object of the manager is to produce " bird's- 
eye," for which purpose the stalk is left in 
the leaf, and the sections of it impart to the 
mixture when cut the peculiar appearance 
which gives its name 
to that variety of 
the " weed." If 
"shag" be the order 
of the day, the 
stripped leaves are 
now placed in a 
frame, compressed 
to about a third of 
their height when 
loosely heaped, and 
passed beneath a 
Kirillotine knife, 
worked by hand or 
steam. By this 
means the ma.ss is 
cut into those fine 
shreds which, from 
their resemblance to 
a "shagg}'" beard, have derived the name 
given to all finely cut tobacco in the 
trade 
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The cut heap is now transferred to a 
canvas frame, through which steam is gently 
driven, with the object of securing an even 
distribution of the moisture, being thence 
placed upon a hot plate that drives off the 
excess of moisture, and brings out the full 
aroma of the leaf The final process consists 
in the removal of the shag to another canvas 
rack, through which a current of air passes, 
and the tobacco is then ready for the j)ackers. 

The cutting and drying processes are 
highly paid. The wage often reaches 45s. 
a week, and the work demands a good deal 
of experience and deftness. Some power 
cutters get through nearly a ton of tobacco 
p>er diem, but the highest grades of tobacco 
are sometimes " hand-cut," in order to ]:)rc- 
serve the finer qualities of fragrance in the 
leaf 

Much tobacco is nowadays packed into 
tins, but there is a large industrx' concerned 
with the packeting of pipe tobacco in papers 
containing ^4 oz. and upwards. The machines 
which accomplish this task are ingenious 
contrivances, which seize the papers into 
which the tobacco, after being weighed out 
by quick-fingered girls, is dropped out of a 
long line of elevator buckets. One turn of 
a roller twists the paper into a roll, another 
drives two lateral cvlinders on to the ends 
of it in order to bring the packet into shape, 
another folds in the ends of the paper, and 
another deposits it carefully in the tray, 
wherein it is removed to the store. The 
machine does all this at the rate of a packet 
every seccMid, and four weighers run a race 
with it bv weiirhinir f^it their ciuantilies with 
marvellous exactness at the rate of 'i^^'i^Q.y\ 
weighings per minute. 

Two other forms of pipe tobacco remain to 
be described. The navvy and the seaman 
have a fancy for roll or pigtail, which is 
spun direct from the uncut leaf in spinning 
machines that do not differ in action from 
ropemaking. The roller is a trained work- 
man, whose clexerness comes (Uit in the 
manner in which he instinctive]}' selects 
from a row of leaves upon the tabic those 
which will join most readiK' with the 
"wrapper" and "filler" already in the 
groove. He thinks nothing of passing a 
good half-mile of roll through his machine 
between morning and night, and from the 



bobbins upon which the roll is wound another 
workman cuts off the lengths that make up 
the coils in which the twist is made ready 
for the consumer, after being stored and then 
pressed for se\ eral weeks, an operation which 
gives to it the black colour beloved of the 
British workman. Another process consists 
in rolling the leaves into tight cylindrical 
masses, which are then reduced to a square 
form under cold pressure. The.se bars are 
then cut into flakes of ijreater or less thick- 
ness, in imitation of the time when the 
smoker cut off his smoke from a .solid plug 
by means of his jack knife. This is the form 
of tobacco known as " na\v cut," and there 
are variations of it produced by different 
manufacturers, such as " golden bar/' to suit 
the taste of the connoisseur. 

Cavendish or negro-head is a form of 
tobacco, used for smoking or chewing, the 
essential feature of which is that it is sweet- 
ened bv the addition of molas.ses. It is 
usualh' manufactured in bonded warehouses. 
The cake or plug is produced under pressure, 
and may be shredded in a cutting machine 
so as to fi)rm " cut cavendish." 

The manufacture of cigars in this country 
is larger than the general public might sup- 
pose, although there are no available statistics 
as to the percentage of imported tobacco that 
is turned into pipe tobacco, cigars, and cigar- 
ettes. The preparation of the cigar begins at 
the very outset in the stripping room, where 
the pliant leaves are straightened out and 
rolled into pads, the broken leaves, or the 
tobacco imported in that form under the 
name of " filler," being u.sed as the inner 
foundation of the cigar. The operative is 
given so much leaf, out of which he or she 
is expected to produce a certain number of 
ci<^ars. In the earlv davs of British cigar 
makine— and the industrv does not date 
scriou^K' from before the Crimean War — the 
ciL^ar makers of the East-end of London were 
almost all aliens, and many of them Dutch- 
men. To-dav the industry is largely in the 
hands of ICnglish or alien Jews, who develop 
mar\ellous skill in the fabrication of cigars, 
which arc recognised as being more carefully 
and neatl\' made than many famous brands 
imported from the country of growth. The 
filler is arranged with the grain in one direc- 
tion, or it would give a ragged smoke. It is 
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tected by an asbestos 
ceiling, wherein as 
many a-i 5,000 boxes 
ina_\- be treated at 
one time. 

Tlic most interest- 
ing brancli of the 
indu.strj- in recent 
years is that con- 
cerned with the 
manufacture of the 
cifjarettc, which lias 
ousted pipe tobacco 
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enclosed in a "strip," and out^^ide this is 
wrapped a spiral piece of selected leaf, the 
end of which is neatly twi.sled to form the 
point that is removed by the cij^ar cutter. 
The filler is deftly Hhaix:d by the operatives. 
and the art of the workpeople is iiroved 
by the celerity with which they select from 
their little hoard of leaf those jiieces which 
will blend most naturally in texture and 
colour. After the cij^ars arc finished, they 
are sorted, boxed, and stoved, in order to 
mature. This ojxiration is jx^rfiirmed in a 
stoving chamber lined with zinc and pro- 



eminence of centuries. 
For this purpose two 
fornis of tobacco are 
used, the Virfjinian 
and the Turkish, the 
latter being a more 
delicate leaf, whose value is several times that 
of the American when it reached the port 
of entry, although the addition of the same 
rate of duty reduces the relative disparity. 
Mi)'<t smokers of the present generation can 
remember the time when it was the universal 
practice to roll one's own cigarettes, and it 
was only when intricate machinery began to 
]jroduce the finished article at a price scarcely 
higher than that ot the tobacco itself, that the 
sale of made cigarettes assumed its present 
huge proportions. The highest forms of the 
cigarette are rolled one by one by hand 
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workers, the most skilled of whom do not aim 

at a larger daily output than 1,500. A more 
rapid process i.s the " push " principle, which 
consists in rollin-f the proper quantum of 
tobacco in a linen strip, and transferring it to 
the paper cylinder by means of a short 
wooden rod. Man\' workpeople turn out 
2,000 each day, and at the rate of 3s. per 
thousand their earnings reach the respectable 
total of about 35s. per week. But the bulk 



operatives — the skilled mechanic, the feeder, 
and the girl who removes the finished 
product to the packing tables. The addition 
of cork tips and other refinements is sub- 
sequently made by hand. 

The manufacture of snuff is a vanishing 
industry. For this purpose the stalks of the 
leaves and other by-products are pounded 
in a mortar, or disintegrated in a machine 
which tears the material to fragments, and 
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of the cigarette manufacture is performed by 
.steam or electrically driven machinerj', which 
forms an endless roll nf tobacco that is 
guided into a groove up:)n which there runs a 
strip of paper a mile lontj, and as it advances 
is pasted, cut into lengths, and in some 
instances packed into cartoons, with mouth- 
pieces, tinfoil, pictures, and the like, both 
cigarette and cartoon iiaving been printed 
with the name, trade-mark, and other an- 
nouncements of the manufacturer during the 
journey through the machine. Some of 
these machines are capable of manipulating 
as many as 200,000 cigarettes ]x:r day, and 
they require the attendance of but three 



devices are adopted for the production of free 
ammonia, which imparts its peculiar pun- 
i^uncy to the article. Tonquiii bean and 
other aromatic ingredients are added accord- 
ing tu tiie nature of the blend. The details 
of some of the processes of tobacco manu- 
facture are shown in the excellent series of 
photoi;raphs, for which we are indebted to 
the courtesv of Messrs. R. and J. Hili, 
Limited, of .Shnreditch. 

The most recent figures available as 
to the extent of the industry are to be 
found in the supplement to the annual 
refxirt of the Chief Inspector of Fac- 
tories and Workshops. According to this 
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authority the number of operatives employed 
is as follows: En^'land and Wales, 27.63 S ; 
Scotland, 3,399; Ireland, 2,109; I'Jt^' ''"' tli<^ 
United Kinj^dom, 33,146. 

Apart from the counties in which are 
situate the chief cities, the counties in whicli 
the industrv' is most larfjely carried on are 
Notts, 3,007 ; Somcr.-iet, 2,172 : and Glouces- 
ter, 1,339. Flint, Worcestershire, Susse.\, and 
Cambridge are credited with one, two, three. 
and four tobacco workers respectively. The 
London cen.sns for 1901 records 7,912 
workers, of whom 3,238 are male and 4,674 
female, lui^ht trade unions arc recoj^iiised 
in England and Wales h\- the i.ab.iur 
Department of the lioard of 'Irade, the 
largest being the Cigar Makers' Mutual 
Association, which was founded in 1X32. 
Its membership is i ,309 males and 8X7 
females. The Female Ciyar Makers' Protec- 



tive Union, formed in the Jubilee year, has a 
present membership of 1,290. 

It is estimated that the consumption in 
the United Kingdom per head of the popula- 
tion has doubled during the la.st half century, 
from 16-3 oz. in 1851 1032-25 oz. in 1901. 

In this sur\ey of the tobacco industrj- no 
account has been taken of the many sub- 
sidiary industries connected therewith. These 
include the mamifactnre of cigar bo.xes, 
cigarette cartonn.s, the printing of labels, 
bands, and the like, the manufacture of pipes, 
clav, meerschaum, briar, and .so forth, and the 
hundred and one appliances which go to 
make up the atlraction.s of the tobacconist's 
shop. The e.\tent of the retail trade is 
sufficiently .shown in the census record for 
London alone in 1901, which includes 3,812 
tobacconists, of whom no less than 894 are of 
the female sex. ^^ ^^ Harmer. 
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BEFORE the Roman 
conquest beer was 
very little known in 
Britain, the chief beverages 
being mead and cider. With 
the improvements in agri- 
culture, however, a kind of 
ale was made from barley, 
and long before tea was 
introduced by the earl\' 
East Indian navigators, 
beer became the general 
beverage not only of our 
own country, but also of 
the leading nationalitie. 
n^„ ■ ca,„a G- c... U.I. "jf the world. 
A MALTSTKR. The chief constituent 

of beer is malt, the pro- 
duction of which is the subject of the present 
article, an account of the various processes of 
beer-making being reserved for a later oc- 
casion. Malting as an industry 
is peculiar for its freedom from 
the influence of modern invention, 
the machinery of the mall-house at 
the most consisting only of ajjpa- 
ralus for moving the yrain from 
one place to another. The reason 
is ea.sily explained. Malting is a 




process of nalun\ by \vhich barley, or other 
grain, undergoes a botanical and chemical 
change. A grain of barley is of a hard tough 
nature, and on being cut open the inside of 
the corn has a firm, white, and occasionally 
glassy appearance. The main portion of the 
contents of the corn consists of starch, elosely 
confined in minute cells, so small that even 
when the barlcj' i.s finely ground, the starch 
is not free, and cannot be dissolved. The 
removal of these cells is one of the objects 
of malting, but this is not enough, as the 
brewer does not want starch which is unfer- 
mentablc, but sugar, of a kind which can be 
.ormented by yeast. Now starch and sugar 
are substances of a very similar nature, the 
chemical elements being the .same in each, 
but in different proportions, .so that, as we 
.shall .see, all that is necessary to produce from 
the starch a fermentable brewing material, is 
a comparatively small chemical change. 
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The objects of malting havinij bwn 
explained we will proceiid to describe ihf 
practical means by which these objucl-^ 
are attained. 

The maltster must first buy his barluy. 
This he docs either from fanners on the 
local markets in the case of En-^- 
lish barley, or from merchants and 
importers, if he wants foreign 
material. Knglish barley from the 
immediate neighbourhood generally 
arrives in the farmers' «-aggoTis, or, 
if it has to come from a distance, 
by rail. Foreign barleys arrive at 
some large port, and are then 
delivered to the maltster cither 
by rail, or by water in small 
vessels, if the maltster is hickv 
enough to occupy waterside premi.ses. 

The barley is now cleaned, or screened, 
in order to remove all small corns, dirt, 
stones, seeds, and any other rubbish which 
it may contain, some barleys, especially 
foreign, undergoing a considerable loss of 
bulk in this wa;-. 

Barleys grown in an uncertain climate, 
like that of England, are often insufficiently 
dried by the sun, and where nature has 
failed the maltster has to use artificial 
means. Such barleys are dried on a kiln, 
the corn being spread out on the perforated 
kiln floor, under which bums a smokeless 
anthracite coal fire. The products of com- 
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bustion have no other means of escape but 
through the perforations of the floor and 
through the barley on the floor, which is 
thus dried and mellowed in the same way 
as barleys from hotter countries are dried 
and mellowed by the sun. The barley will 
now keep satisfactorily for months, and is 
placed in stores or bins until required for 
malting. 

The first step in the actual malting process 
is to soak the barley in a cistern or " steep." 
This steeping is continued for two to three 
days according to the nature of the barlej', 
the water being changed at intervals. 
Sufficient changes of water are very impor- 
tant, as mould and other disease organisms 
abound in the husks of the barley, and are 
stimulated by immersion, and in mild weather 
the whole steep would quickly become a 
mass of corruption if the contaminated water 
were not drawn off 

.\t the end of the steeping period the 
water is finally drawn 
fiff, and the com " emp- 
tied " from the steep, 
and laid in a heap on 
the malting floor. The 
malting flrwr is a plain 
floor of cement or other 
comiTosition, and must 
be well ventilated and 
free from cracks and 
hollo\is where corn can 
lie and rot, as mould is 
extremely dangerous at 
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this stage. There are generally three or more 
floors to each steep, one over the other. 
The com is now left lying in the heap, 

or "couch" as it is called, till it begins to 
show signs of germination. The time needed 
for this naturally depends upon the weather, 
a few hours being enough on mild days, 
while in the winter it often happens that 
no apparent change will have taken place 
after a couple of days. 

The couch or heap i^ now 
broken U|j, and the corn divided 
on to the different floors of the 
malt-house, where it is evenly 
spread out just thick enough 
for its own natural warmth to 
advance the process of germina- 
tion. Great care must be exer- 
cised by the maltster with regard 
to the depth at which the 
growing "piece" lies, as com 



a depth of five or si.x inches. On examina- 
tion, we find that the grains are all .showing 
a small white excrescence at one end. This 
is the first appearance of roots, and the 
maltster hopes to see them ail appear 
together, as uniformity is important at all 
.stages of the malting process, and most of 
all at the beginning. 

The grains are now all growing plants. 
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too thickly heaped up soon gathers a far 
greater heat than will allow of its growing 
naturally and producing satisfactory malt, 
while the growth is unnecessarily checked by 
too thin spreading, and consequently time 
and monej' thrown away. It will be seen, 
therefore, that to insure even growth throuijh- 
out the "piece" the corn must be ([uiic 
evenly spread out, the depth being as nuarly 
as possible the same at all iwnnts. 

Let us suppose that the we;ither has been 
cool, and that the com, having Iain in the 
couch for twenty-four hours, is now divided 
on to the different floors and spread out to 



and like every form of life, 
whether animal or vegetable, 
the\- require air to breathe, and 
L^enerate heat in the process, 
ng on tiie surface 
naturally have an unlimited air 
-Liiiply, and are thereby kept 
cno], while those below, being 
(,J<j.-.c'K- confined. len<I to gather 
, iiiikows heat and to stifle themselves, 
si.KKACK j],^ interstice'^ between the corns 
becoming filled with carbonic 
acid gas, the piHsonous gas generated by 
the respiration of animal and vegetable life. 
Thus we see that the effect of leaving the 
piece untouched would be first of all that 
the lower layers of the grain would grow 
fa-itcr than the corns on the surface, owing 
to their higher temperature, and that they 
\Miuld then die by the process of a'iphyxiation. 
To counteract this tendency, and to insure 
even growth throughout, the piece is " turned," 
or "])Ioughed," by the maltster. The first- 
named process is by far the more thorough 
and laborious of the two. It is difficult to 
con\ey an accurate idea In black and «hite 
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of the skill pequired for good turning, one 
maltster differing from another' even after 
many years' experience. Let us .suppose that 
the piece Is lying from one side of the floor to 
the other, and occupying about a quarter of 
the length of the f\t.K>r. The maltster begins 
turning at the forward edge of the piece, that 
is to sa)' at the edge farthest from the steep. 
With a flat wooden shovel, he throws upwards 
and forwards a small quantity of the corn, 
at the same time giving a |>eculiar twi^t with 
his wrist which scatters the grain, and sepa- 
rates everj' corn from its neighbour. Ila\iiig 
begun at one side, he works his way across 
the front edge of the piece till he reaches 
the other side of the fl(X)r. On the part of the 
floor immediately in front of him there now 
lies a thin layer of corn evenly distributed 
at a depth of but a few grain.s. He now 
works his way back again across the floor, 
turning the next few inches of the piece 
forwards in the same manner, and so on t<i 
the end. This may appear simple, but the 
difficulty lies in the cfcw turning of the piece 
over any amount of floor space that the fore- 
man maltster may have directed. A piece 
turned by a skilful maltster has a perfectly 
even surface and is of the same depth 
throughout, while the work of the novice 
can easily be detected by undulations on the 
surface, or a gradual deepening of the corn 
from one end to the other. Of course, the 
result of either of these faults is uneven 
growth. 

Our piece has now been out of the steep 
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two days, and is known to the maltster as 
two days old ; it has just been turned for the 
first time on the morning of the third day. 
In the evening the foreman maltster, judging 
bj' the temperature of the piece and of the 
atmosphere, will jierhaps consider that plough- 
ing will be sufficient to keep the piece cool 
till the next morning. The "plough" of the 
maltster is merely a small piece of board 
attached to the end of a stick, similar to a 
broum-stick, which serves for a handle. The 
maltster pushes the plough through the piece, 
holding it at an angle, so that the corn is forced 
upwards and outwards, like the 
earth from an agricultural 
plough. This process serves to 
.supply fresh air to the piece, 
and to coo! it temporarily, 
though a ploughed piece should 
not be left long unturned, as 
its surface is furrowed, and un- 
even growth would soon result. 
During the first three or four 
days the white shoots on the 
grains ha\e developed into 
rootlets, each corn having from 
two to four of them, though 
they are at pre.sent quite short- 
On closer examination another 
change is visible The young 
plant has not only put out 
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roots, but is also beginning to develop the 
part which would afterwards become the 
blade. This part, technically known as 
the acrospire, but familiar to the maltster 
as the "back," begins at the root end of 
the grain, and travels up under the skin of 
the barley-corn towards the opposite end. 
At the present stage it is only just beginning 
to be visible through the skin, but in the 
course of the next eight or nine days the 
backs work their way to nearly the full lengtii 
of the corns, ploughing and turning having 
been carried out every day, and water sprinkled 
on the pieces once or twice when they have 
shown signs of becoming too dry to grow. 

When the " backs " are about three-parts of 
the length of the grains, the maltster checks 
the growth by ceasing to sprinkle the pieces 
and heaping them up rather more thickly. 
This soon results in the r(H)tlets withering off 
and the backs ceasing to grow farther along 
the corns. 

We will now pause for a moment in the 
description of the malting process to consi(fcr 
what has taken place during the germination 
of the corn. Minute life organisms, known as 
enzymes, ha\-e been at work, and one of them 
has had the special fimction of destroying the 
cells which confined the starch in the original 
barley, and a corn at this stage crumbles 
when broken open. .Another en/,)me called 
diastase has the power of converting starch 
into sugar, and Nature has pruvidc<i for the 
nourishment of the young plants by secreting 



in the grains a quantity of this diastase, which 
would have gradually converted all the starch 
of the grain if the plant had been allowed to 
grow. Howc\cr, when the piece is withered 
off the body of the grain is still starch, but 
there is present in it al.so this enzyme, which 
in the brewer's mash-tun will convert it into 
a fermentable sugar. 

Let us now return to our " piece," which 
is at present withering off on the malt floor. 
The pieces on the other floors have been 
grown in exactly the same way, and they are 
ninv all loaded on to the kiln, which is similar 
in construction to the barley drying kiln 
already dcscribeii. The kilning lasts for about 
four days, the temperature gradually rising. 
The malt, having lx;en (xiriodicallj' "turned" 
on the kiln, is nuw thoroughly dr_\-, and has a 
pleasant biscuity flavour. AW that now 
remains to do, is to separate the rootlets or 
■'culms," as these are useless to the brewer. 
This is done by jjassing the malt over a 
screen, or sieve, wiiich allows the culms to fall 
through, and the finished malt is then kept in 
dry stoi-es till it is sent awaj- to the brewers. 

The above is a brief description of the 
malting process as generally carried out ; 
Lftough a new system, which has found favour 
in .America and (iermany, is being introduced. 
This consists in growing the corn in revolving 
cylinders, through which air is pas.sed, either 
moist or dry as required, and of a suitable 
temperature ; but the system has not been 
generally a<l„,,tcd, ^^ ,,^ j,^ j,,^„,^j^^ 
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THERE were workers in iron three 
hundred years before the Trujan 
W;ir; and oven the wild hill peuple 
of Africa and India have lunt; been adept, 
in primitive fashion, at converting; iron into 
steel by the addition of carbon. The art 
of smelting and casting iron was familiar to 
the Sussex iron workers before body armour 
fell into dcsiietLide, and it was at the great 
furnace at Lnmbcrhurst, on the Kentish 
border, that the balustrade encircling St. 
Paul's Cathedral was cast, at a cost of 
j£i 1,000. The use of coal, instead of -wood, 
for smelting tended to drift the iron trade 
to Staffordshire and the 
North. Here vast stores of 
minerals were almost to 
hand, and coal abundant. 
Invention and capital were 
by-and-by the heljicrs of 
labour, and Birmingham. 
Sheffield, Leeds, Manchester, 
and Glasgow developed into 
great cities, practically on 
coal, iron, and steel used 
in the making of the tiniest 
pen. the sharpest knife, or 
the most formidable ram for 
battleship. 

There is a touch of ro- 
mance in ever}- industry', and 



the steel trade has not been without its 
exciting incident. The finest steel in Eng- 
land was originally made by Hindoos, and, 
though of extravagant price, gave little 
satisfaction as to its quality to Huntsman, 
tile Yorkshire clock-maker. His watch- 
springs were for ever breaking, but he 
discovered, and kept secret, a process of 
steel-making that fulfilled his requirements. 
His fame s|jread, but no man could fathom 
his mode of manufacture, till one winter's 
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night a beggar piteoiisly sought for shelter 
in the works. The vagrant was admitted, 
and coiled himself within the warm area 



firecli 

he could make steel 

and one ironmaster. 




lined vessel filled with molten meta! 

Nobody believed it; 

>inif to the liritish 
A s s II c i a t i o n at 
Cheltenham, said 
incredulously; 
"Why, there's a fel- 
low come down from 
London who says 
he can maku sleei 
from cast iron with- 
out fuel ! l!ah! ha 
-hah !" What 
He.';semer did, striv- 
ing against failure 
an<l contempt, was 
to produce pure 
inallcablt; iron at a 
rcas<iiiable price. 
Hut he wished to 
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of the forge tu 
sleep; but he slept 
with one eye open, 
and eagerly noted 
every move of the 
Steel -making, for 
he was an iron- 
founder in the 
disguise of a 
tramp, and he 
took Huntsman's 
secret out iji his 
busy brain, be- 
neath his ragged 
cap. 

But this process, the production of cast 
steel by the fusion of converted bar iron ()f 
the required degree of hardness, ciid not 
content the investigator Hessemer. Restive 
with inventive genius, he set up a factory 
at Baxter House, St. Pancras, and exjjcri- 
mented, often unsuccessfully, but never 
disheartened. He erected a con\erter, and 
disco\-ered that by forcing streams of air 
at high pressure through the bottom of the 



go further: to make steel serviceable and 
inexpensive ; to produce pure iron with a 
small percentage of carbon to harden it. 
He finally succeeded, and lies.semcr .steel 
became in dis|jen sable on railway track and 
in a thousand industries. 

But steel is impossible without iron, and 
though pessimists declare that .some of our 
methods are antiquated, and that foreign 
competition is ousting us from distant and 



46 



BRITAIN AT WORK. 



even home markets, iron manufacture is still 
a considerable industry in the kingdom. 
There are blast furnaces in Cleveland, 
Durham, Scotland, West Cumberland, Lan- 
cashire, Yorkshire, Derbyshire, and other 
counties. Indeed, at night the glare from 
the furnaces is seen on many a countryside. 
The tall brick structures, with their iron- 
plated parapets and turrets, once lighted, 
are seldom allowed to cool. They are the 
red-hot centres of unremitting toil ; and the 
fillers are ever busj- on the circular ways 
at their summits. The waggons, laden with 
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calcined iron ore and coke, are lifted eighty 
or one hundred feet high, and toppled into 
the yawning fiery cavity, in which the iron 
is liquefied, ultimate!)' running from the 
base of the furnace into the sand moulds, 
in the shape of '■ pig " iron, so called be- 
cause the sand gutters into which the metal 
flows bear some "resemblance to a sow 
with her pigs sucking." The metal, in its 
crystallised state, is like the stubborn 
Englishman. \"ou can break it, perhaps ; 
but you cannot bend it. Consequentl)' it 
is placed in the puddling furnace, and the 
puddler, with his lung iron rabble, iir bar, 
moves it hither and thither in its melted 
condition till im])urity has been worked out 
of it, and it is malleable — wrought |jractically 
into subjection. 

The conversion of iron into steel bv the 
Bessemer process is not iinly beautiful in 
display, but characterised by simplicity. 
The converter, which made the inventor 



famous, is a large oval vessel with a big 
spout. It is lined with firebrick, road drift, 
or ganister, and moves on an axis. The 
pig iron, melted in a cupola, is run into the 
converter, and then a strong blast of air 
technically called a "blow," is sent through 
the fluid mass. The effect is wondrously pic- 
turesque. The combustion is so fierce that 
the metal is swiftlj' brought into intense heat, 
and freed from impurity. Out of the mouth 
of the converter rush a myriad sparks and 
brilliant tongues of flame; and in the depths 
of the vessel tlicre is the toss and bubble of 
the lambent iron, which throws off 
the most beauteous tints of crimson, 
blue, and gold. Close by, in the almost 
blinding glare, stand the steel workers, 
statuesque, gauging the effect of the 
'■ blow." The slightest hesitation on 
their part may .spoil the material ; but 
they act in the nick of time. The 
converter is dipped, turned downward, 
and the necessary quantity of spiegel- 
ei.sen added to the molten metal, with 
which it chemically combines, pro- 
ducing steel. The converter is lowered 
again by hydraulic power, and its 
contents, white as driven snow, flow 
^^ into ladle and into mould, a.ssumtng 

the form of the ingots applied to the 
manufacture of rails, bridge work, 
cranks, wheels, boilers, marine engine shafts, 
and many articles of trade and house- 
hold use. For instance, the Bessemer (»x>- 
cess has revolutionised the railway tracks 
of the world, from the old iron roads to the 
long, .sinuous ways of gleaming steel. One 
English railway alone, making its own rails, 
turns out thirty thousand tons yearly. The 
ingots are taken out of the furnace to the 
mouths of the revolving rollers in the rail 
mill, and mangled first into thick bars of 
steel ; and then compres.sed, elongated, and 
shaped, till they are passed on from the last 
pair of rollers to the circular saws, which 
cut and turn them to thirty feet lengths, 
jx.rfect rails, ready for the track. 

Though Bessemer steel is so widely used, 
not only in this kingdom but abroad, the 
making of crucible steel is not obsolete. 
Huntsman's discover)' of melting in the 
pot, whU a chemical flux as his secret, led 
to the production of steel of the finest 
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quality ; and steel of the finest quality from 
the crucible is still absolutely necessary in 
the manufacture of a thousand things, from 
big guns to music wire lor pianofortes. 
Much depends, of course, on the quality and 
also on the manipulation of the steel used 
for all cuttinff instruments; and it is only 
by a careful process of heating and cooling. 
of hardening and tempering, that the knife- 
blade, lancet, or razor are made fit to receive 
their indispensable edge on the grindstone. 



Bessemer. Siemens, Martin, Armstrong, and 
others have revolutionised the steel manu- 
facture by new processes, that new properties 
have been found in it by the addition of 
silicon, manganese, chromium, tungsten, and 
nickel, and that the scientist and the manu- 
facturer have by no means exhausted the 
limits of discovery in the realm of steel. 

Meanwhile, there are two chief processes 
of steel manufacture — the Bessemer and the 
open-hearth process. It is contended by 
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Yet there were clever handicraftsmen in tliis 
direction in the sixteenth century, for one 
writer says. "Though plain knife-making 
was very ancient in Yorkshire, yet Tliomiis 
Matthews, on Fleet Bridge. London, was 
the fir^t linglishman who, i/n/h/u EHzabi-tluc, 
1563. made fine knives." 

If you speak to an authority uii Iron and 
steel pnidtiction, he will probablj- tell \'ou 
that qualit\- and intcii'^ity are now sought 
in steel ; that " allotroplu' and nirbuiisation of 
iron are the passwords of to-day, and that 
their significance has been blended by showiii;,' 
that the power of iron to retain carbon in 
solid solution dcjjeiKis on the [jcculiar allo- 
tropic form in wliich tlie iron exists." These 
fine words have been created out of half a 
century of .experiment. They indicate that 



expert.s that the rapidity of the Bessemer 
process is only obtained by a large initial 
outlay, and by considerable waste of metal ; 
and that the open-hearth process, invented by 
Siemens, though giving a higher yield of 
mclal. takes a much longer time, and involves 
a heavier expenditure in labour. The com- 
[)laint is made that in the Bessemer process 
there is practically no time to examine 
the prndiict ; whereas in the open-hearth 
])rocess the modo of action is more deliberate, 
anil the ijuality of Uie steel can be a.scer- 
liiinud during manufacture. Attention is con- 
suiiiic-ntly given to the improvement of the 
o])en-hearth process, and one development, 
already in vojrue, is " the use of the fluid 
metal from the blast furnace, mixer, or cupola, 
to avoid loss of time, and oxidation by air 
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during melting in the Siemens furnace." 
Martin, whose name i.s often C(.iii])!ed witli 
that of Siemens as tlie co-inventor of the 
open-hearth proce.ss, was rather concerned in 
the mixture of the metals. To Siemens the 
credit of the- utilisation of the u]X;n-hearth, and 
the regenerative gas furnace in steel manu- 
facture was undoubtedly due, and both he 
and Bessemer were dc.serveflly knighted for 
their inventive genius. 

Turret ships originated in America, big 
guns from compresseti steel at the Manchester 
Whitworth'.s, tor[jedoes in Austria, and sub- 
marine bfiats from naval ingenuity in the 
United States, in (ircat Uritain, and In I'Vancc. 
The Victorian era was 
remarkable for the in- 
creased application of 
iron and steel to con- 
structive and maiui- 
facturing purposes. 
Pcrhap.s the most 
unique object to which 
steel ha.s been put is 
.seen in the gigantic 
machinery, the mam- 
moth rollers, ponder- 
ous steam hammers, 
lathes and borers with 
which it .squeezes, 
shapes, cuts and [x;ne- 
trates itself. There 
is a huge Nasmyth 
hammer at the Atlas 
Works in Sheffield, 
7 



wUkh c;i!i Ijl- wmketl t<i sii,-li ;;[ fraction 
that it can either flatten an ingot or gently 
touch a watch face without breaking it. 

Vulcan was the ancient god of fire, and 
the protector of workers in metals, and 
.Sheffield has approjiriatcly topped the liighcst 
jinint of its Town Hall with his mu.scular 
figure. In the smoke-clouded districts of 
Attercliffc and Hrightside, Vulcan also, in the 
.shape of the mr)dern w()rkman, big and 
sinewy, toys with iron and steel. He is 
absnlutelj' impressive when he handles an 
armour jilate in the C\clops Works of 
Messrs. C'has. Uamme!! and Co., Limitcti, a 
Sheffield fircn noted for its armour ])late 
making, in which it is ever availing itself 
of scientific disc(]very and new proces.ses. 
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It was the boast of Whitworth that his guns 
would send a shot through any plate. It 
was the boast of John Brown and Charles 
Cammell that their plates were invulnerable. 
The steel-faced plate, the plate of homo- 
geneous steel, and the plate of specially 
hardened steel, have superseded the original 
one of iron, and the trial between projectile 
and naval armour still goes on, not only in 
England, but in (iermany, France, Russia, 
and America. Of whatever material, in- 
tensified by modern research to resist at- 
tack, the makiii',; of an armour phle is most 
impressive. 



remotest comer of the building. On the 

breast of the furnace fire lies the leviathan 
plate in a white heat, lapjied by blue and 
golden flame. Just beneath the wide mouth 
of 'the furnace the trolley — a low-wheeled 
waggon — has been pushed. The travelling 
cranes, .set in motion by the engines bey^md, 
swin^ the heavy chains and the mammoth 
pincers towards the furnace mouth. The 
pincers grip the plate like the clawK of 
vultures, and slowly but surely drag it on 




only muscular thenLselve-s, but capable of 
controlling and directing gigantic machinery 
to a nicety. 

The steel required for the manufacture of 
the plate is cast in ingot form, forged into 
a slab by hydraulic pressure, and then placed 
in the huge furnace for heating, and re- 
mains in the fire from eight to thirty hours, 
according to the thickness of the plate 
needed. Then cnmes the colossal task of 
getting the mighty plate from the interior 
of the furnace to the grip of the rolls 
for thinning and shaping. Many men and 
adroit apjjlianccs are in requisition for this 
purpose. ICxpert observation is made through 
the, furnace peephole. The plate is " done to 
a turn." The men, safeguarded with sacking, 
body-plates, and protecting .shields, grou]) 
around the furnace door. At a signal it 
slides open, and the workshop, or armour- 
plate mill, is filled with iiUense heat, and 
with a dazzling radiance that lights up the 



the trolley, which is forced to the rolls twenty 
}-ards away. These heavy revol\-ing forces 
grip the plate, as it seems, almost stealthily, 
anci move, as it were, by mysterious [xiwer. 
The engine, out of sight, drives by steam a 
big flywheel and a .series of cogwheels, which 
revolve, and r()tate a long shaft that sets 
the rolls in motion. Like merciless but 
imperturbable giant.s, they pass the plate to 
and fro with apparent ease, till they have 
reduced it to the required thickness. The 
plate is then bent to its proper curve at the 
press, and undergoes numerous heatings and 
treatment, after which it rs cut to shape in 
iirder to fit it for its allotted place on the 
ship. 

Nasmyth not only introduced his big 
hammer, but held that the production of 
steel laid the foundation of the arts. Any- 
ho'i-, one prefers to look at steel rather in 
relation to constructive than destructive pur- 
]X)ses, and there is absoluclj- no limit to its 
use. It is necessary in one form or other 
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in ship, on railway, and in great bridge ; it 
means employment in the workshop and com- 
fort in the home; it has revolutionised build- 
ing, with girder and column ; it is invaluable 
in electric traction by overhead railway or the 
" Twopenny Tube " ; and the bicycle, the 
motor car, and the flying machine owe their 
adoption to iron, the " King of Metals," and 
the coquetry of science, which has converted 
it into steel. 

Our exports are comparatively small in 
proportion to the total output, inasmuch as 
iron is plentiful in Europe, America, and 
more distant lands, and nearly every indus- 
trial country manufactures and applies its own 
iron and steel. Yet the makers of the United 



Kingdom need not be ashamed of their 
workers, either for dexteritj- of handling or 
quality of material, though to keep pace with 
American enterprise and ingenuity they need 
to continue modernising the open-hearth pro- 
cess, which finds a ready market owing to 
the steadfast quality of its steel. Makers 
should strive also to come nearer in price 
to their oversea rivals. As it is, they import 
yearly seven million tons of iron ore, they 
produce over nine million tons of pig iron, 
more than a million tons of wrought iron, 
and five million tons of Bessemer and open- 
hearth steel. And this output represents, 
in direct and indirect labour, an enormous 
factor in the nation's prosperity. 

John Pendleton, 



a»d Co., ofSi^/fiM-) 
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THERK are in Great Britain and Ir^ 
land more tlian 3,000 sIkic factories, 
some of which cmpluj' over a thousand 
hands; and it is e^^timatcd that there is a total 
of 110,000 \v-(irlvpeople cntjaged. Luicester- 
shire, Nortliamptonshire, and London have 
collectively i n round 
figures 1,000 factories, em- 
ploying 27,000, 20,000, 
and 10,000 respectively. 
A great nnmbcr of the 
350 factories of London, 
situated principally in the 
Kast-ICnd, arc small, and 
employ a large number of 
out-door hands, many of 
whom are poor Jewish 
immigrants. There are a 
numlx.T in Leeds also out 
of a total of 4,000 em- 
ployed. Nearly as many 
hands are eniplojed in 
Norwich as in London, 
and Glasgow and liristol 
have each about 2,500; 
whilst Ketterinji and 
Staflurd employ in round 



figures some 3,00a each, on men's and 
women's goods respective!}'. Other shoe 
centres employing over i,00O workpeople 
arc Maybole, N.B.. Hramley (Yorks), Higham 
and Rushclen (Northants;, and Majichester 
and district^where there are some 1,500. 
There are also something like 40,000 retailers. 

L'ntil recLMitly one could say that the 
different centres of the trade were charac- 
terised by men's, women'.s, children'.s, "turn" 
shiHjs, and army boots; but recent develop- 
ments have altered this, and while it is still 
true that Northampton is principally noted 
for best inen'^ \\ork, Leicester for women's of 
a medium class, Stafford for the best women's, 
Leeds and Bristol f()r heavy men's, Norwich 
for " turn-.shoes " (referred to later), the vil- 
lages of Northamptonshire for army boots, 
London for variety, and Manchester for 
slii}pers, these distinctions are now less 
marked. 

The making of a facton,' shoe begins with 
the pattern-maker, and his .starting point is 
the la.st Curiously enough, there is no such 
thing among last-makers or cutters of upper 
patterns as a standard, and one of the conse- 
quences of thi.s is that a good deal of mvstery 
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attaches to the office. By "standard" I mean 
a fixed relative sine of one portion or another 
to the length. Enterprising pattern cutters 
have started in business as desij^nLTs to the 
trade, but with limited success in this country, 
although, strange to say, the practice of em- 
ploying such an outsider is the general one in 
the United States. With the last in hand, 
made by a hist-makcr to precise instructions, a 
pattern -maker clothes it with paper or with 
canvas, as a dressmaker would fit a model 
A certain si^e is made 
up first and nfferetl to 
the factor or retailer, 
and ()rdcrs are taken 
from this sample for 
the various sizes of 
the same pattern, be- 
fore (jthers — above or 
below it — are graded 
from the original. The 
upper patterns consist 
of a more or less 
numerous set of parts, 
and in leading fac- 
tfiries the reproduction 
of these various parts 
in sizes is performed 
on a machine, which 
is a complicated adap- 
tation of the " Panto- 
graph" with which in 
our youth we enlartjed 
the photographs of 
our relatives— to their 
horror. Upper patterns 
are cut in zrnc, sheet- 
iron, or card-board, but 
in the latter case the 
patterns arc afterwards 

bound with a thin, square-edged bead of 
brass or mild steel. 

So far as patterns for soles are conceiricd, 
they are only of such a tcmporar)- nature 
as will be sufficient for the sniitii to sliajie 
his knife to. Bottom leather is "died out " by 
a "pressman" by means of a sha|H'd ktiife 
under the buffer of a pnwerfu! press : whilst 
the upper leather is cut out by hand on a 
board. Linings, facings, and button bits 
are cut out by either process, the first of 
these several at a time. The cutter is 
called a. "clicker," because in using his slender 



knife he makes a clicking sound. In view of 
the amount of skill that is required from 
the '■ clicker " in cutting up a skin to the best 
atlvantage from patterns of different sizes and 
shapes, it is sur])rising h<iw ptwrly he is 
paid, the average wa^'es only appro .xi mating 
to _^0s. ]ier week. It would .seem simple 
enough t<i an outsider to drop a pattern upon 
a skin and cut round it, but every clicker 
worth his salt knows which way the leather 
will stretch when worked into an upper, and 




he hiL- til so ;i<la])t his cutting; of the skin as 
to i^ft the best ru.-^iilts. 

i'hr area nf skins can be taken by a 
machine such as is (lepicted in our illustration. 
This is the t\-pe of machine used b\- the firm 
of .Smith, l-'aire & Co., of Park \'ale Works, 
Leicester, manufacturers of w<.inen's and 
girls' good>., to whom I am iiidebtetl for the 
photographs from which the accompanying 
engravings were obtained. What the clicker 
leaves after cutting from his pattern is known 
as offal, which, when not suitable for cutting 
tongues, toecaps, etc., or for making children's 
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shoes, technically known as " nurseries," is 
sold to oflal dealers who have a connection 
with "nursery" men. All instructions for 
the manufacture of goods are set forth upon 
a "tag" like a long luggage label. A fore- 
man, upon completion, u.sually tears off the 
portion of the ticket relating to his depart- 
ment and files it. This ticket enables the 
office to keep trace of what takes place 
from the entry of an order into the factory 
to its delivery in the stock room. 

Tlic upper leather having been cut and 



housewife is familiar, two-needle vamping 
machines, twin-needle zig/ag machines, and 
those makiny three or four stitches simul- 
taneously, and machines which trim the 
edges of the up]x;rs with knives whilst the 
needle is doing its work. The sections <jf 
bench are placed end to end, so that the 
trough is continuous, and underneath is 
fixed the shafting, which drives the separate 
machines at the will of the operator. The 
work is passed frocn one part of the room 
to another by means of a wicker trolley 
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assembled with the linings, etc.. co-rc-^pond- 
ing, it is despatched to the "clusing" or 
machining room. This is uiiere uppers are 
fitted together, first att.iched by piiste and 
then sewn deftly bv young wumcn on sewing 
machines — which are of a variety of tyjics. 
It is necessary for the e\-[xr<iiti(nis closing of 
uppers for several op2rat>rs t > [>erform 
different parts. One will sew the seams in 
the linings, anDther will ])ut in backstraps. 
a third will attach the vamp, and so on ; 
and to facilit:ite this the modem machine 
bench is made in sections, aith a trough at 
the back, into which the work dro|}s as it 
is reeled off Here are the old ty])es of 
single sewing machines with one needle, 
somewhat like the one with which the 



on castors, the idea here being, as in 
other departments, for the process to be 
continuous until completion. 

The U|)per leather must be "skived." which 
means that a wedge-shaped slice is removed 
from each of two edges which have to be 
joineti, .so that the thickness of the two shall 
not e.\ceed that of the other parts of the 
upp-jr. Most of the upper leather "skiving" 
is performed on a machine which carries a 
thin, rapidly rotating circular knife, the 
feeding of which is verj- similar to that oi 
a sewing machine. .After "skiving," then 
'•fitting'"; and the tendency to-day is to do 
as little "fitting" as possible ; partly to save 
labour, and partly to avoid the u.se of paste 
or other adhcsives liable to germination if 
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goods are kept in stock, or which might 
render the upper less pliable in wear. Where 
"fitting" is reduced to a minimum a higher 
skill is required on the part of the machinist. 




One of our illustrations shows the Rei;ce 
buttonhole machine, which is capable of 
cutting, stitching, and finishing 6.0CXD holes 
per day. Eyeletting is performed on another 
high-speed machine, a well-known tyjie of 
which will punch and ejelet at the rate 
of l8o botes per minute. There are also 
in this department rapid machines for 
beating level the seams of closed upjjcrs, 
for turning over skived edges, rounding them 
into a bead, and a machine which auto- 
matically cuts and shapes the beading which 
underlies "button bits." It is here also that 
machines attach buttons, and lo.ooo per day 
is not too many for an operator to attach. 

The necessity for having work done 
rapidly upon expensive machines, which can 
only be purchased by men with capital, 
has led to the "boot upjier omaincnter " to 
the trade. In every large shoe town there 
are men who have a fixed charge for d^ing 
everything necessary in the closing romii, 
whether in the way of omaineiiting uppers 
by stitches or jjerfo rat ions, or attaching 
uppers to the bottoms by means i f hca\ lor 
sewing and stitching machinery. They ~.vni\ 
vans round to pick up and return work, 
and it is also sent to them from ihu nul- 
lying districts and returned b\- an earl\' i>>^t 
or parcels despatch. 

Leaving the closing room, wo come to the 
"bottoming department." There are several 
means of attaching uppers to bottom leither. 



There is the rivet of brass or iron, the 
wood peg, and thread stitch. The "Blake" 
sole sewer sews right through, the stitch 
lying in a channel ploughed in the outer 
sole, and showing inside the b(X3t on the 
inner sole, needing a sock to prevent contact 
with the wearer's foot. The " Blake " was 
introduced in the early 'sixties, and has 
never been displaced. In the "turn-shoe" 
the upix-T whilst inside-out is attached to a 
.single sole, by machine or by hand, with a 
curved needle. I''inally there is the "hand- 
method principle" welted boot, which has 
a weit, as in hand -sewn, attached to both 
upper and inner sole. The welt is attached 
to the outer sole by a "fair stitching" 
machine, which also sews in a channel, 
leaving on the welt those regular pearl-like 
stitches which, when " pricked up," enhance 
the ap(x;arance of the machine-made boot. 
This form of attachment is, moreover, nearly 
equal lo that of the hand -stitched article. 

It is iiecessarj- that e\'ery part which 
enters into the bottom should be cut to 
the right si/.e and shape, and should also 
be moulded under great pressure. So far 
as outer soles arc concerned, the leather is 
first cut in strips wide enough for the full 
length of the sole, and for the purpose of 
"dicing out " a deep knife is used, so that the 
ojx'rator may lift it from cut to cut until 
he has a number of soles, before removing 
it from the 
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gether- by nails plunged into tliem whilst 
pressed in the moulds. They cut smooth 
the front of the heel, j^enenilly s[>e;ikin^, 
before it is attached, and it is possible to 
perform this ojieration at the rate of i,ooo 
heels per hour, Tiiey feed the "' counter" 
or "stiffener" skivirii,' machint;, sole-spHttin;^ 
and "evening" machine, and serve the one 
which, in addition to attachinj^ the top piece 
of the heel, studs it uith those rivets 



process. He picks up the upper, laid close 
to his hand, inserts the last, paying particular 
attention to its position so as to brin^; the 
t()e-cap straight, places the inner sole upon 
the last bottom and temporarily attaches 
it thereto bj' tacks — forepart and heel. 

With his pincers he pulls the upper over 
at the toe and tacks it down, repeating this 
at the Joints inside and out. and at the heel. 
More tlian this is done in some case-, but 




which ornament as well as ackl to its wear 
resistance. 

There is still a large amount of lasting 
done by hand, but the work is suh-di\ided 
so that one operator does not (lerform the 
entire process of lasting. In rivettcd work 
he is a "puller over," or " laster," or "getter 
off," or " tapper up," and where machine 
la.sting is practi.sed there is generally a team 
of men working together grouped around 
the machine. The " puller mer" works at a 
spike or " sturt." i.m which the last is ])lacecl 
bottom U])wards. The lasts may be of iron, 
wood with steel ])lates on the bottom, or 
wooden lasts with merely a plate at the 
heel seat, according to the kind of work in 



tiiis suffices. He lifts the last, upper, and 
insole, now united, from the stand and 
lays them clown ready to the hand of the 
machine laster. We will a.ssume that it is 
a "hand method" C'on.solidated laster — a 
machine which, prior to the introduction of 
a rojalty system, whereby the machines 
are leased for a premium and so much per 
pair lasted, was sold for ;f300. In the 
hands of a skilful operator, whose wages are 
as high as 50s. per week, this machine pleats- 
in the np[)cr, and tacks it to the inner sole, 
using pincers having a straight or oblique 
|)ull, according to the will of the operator 
in the case of "hand method" goods, after 
la.sting as described above, the lasting tacks 
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are withdrawn when the upper is secured to 
the "lip" of the inner sole by a cord. 

The weits are sewn in by a machine having 
a curved needle, and which feeds the welt 
from a roll, like tape. This welt is afterwards 
beaten to make it stand out squarely. The 
surplus upper leather is trimmed with a 
knife. The space between the upjjcr leather 
which lies on the bottom of the last is filled 
in evenly. The filler may be cork, felt, i>r 
scraps of leather cemented in. The outer 
sole, channelled and muuld^il to the shape 
of the bottom of the last, is now cemented 
on. Fair stitching then follows. The cliannel 
is rubbed down and the bottoms 
are levelled under pressure in a 
machine carrying rollers con- 
forming to the shape of the sole. 
The ojjerations of lasting, sewing, 
stitching, and ■'r<iunding" are 
performed whilst the sole leather 
is in a mellow, damj) conrljtion, 
and in welted work llie last re- 
mains in the boot until it is 
"finished," which jirocess takes 
place soon after the boots are 
dry enough to allow the sand- 
paper — mounte<l on a roll — 
which scours the bottom to do 
its work effectively. The boots 



leave the "lasting department" on skeleton 
racks, which run on castors, and are just a 
little wider than the length of the .sole. They 
carry three or four tiers of boots. 

In the shoe - finishing dejiartment, the 
machinery would seem to have originated in 
the brass-finishing shop; the cutters which 
pare the heel and sole edges before the 
bottoms are scoured, the j>olishing mops, 
pads, and brushes, all having had their 
counterpart in Birmingham years ago. 
ICverything here revolves at a high rate 
of speed ~2,ooo to 3,000 revolutions per 
minute ; and the dust and parings which fly . 
rapidly from the bcjots as they are trimmed 
or scoured, are removed by fans in pipes 
attached to each individual machine, and 
having connection with other pipes lei.ding 
to the outside of the building. Heels and 
edges are set, after being coloured, with a 
hot iron and wax. The bottoms are, in a 
large number of cases, literalK' painted with 
a brush and "slosh"; the ■'dam]M;d down" 
process of the old shoemaker is .still re- 
tained, but it is more co.stly. The goods 
removed to the stock-rwjm have all dis- 
figuring marks rem()ved from them by girls, 
and, if of a high-class character, are "treed 
and ironed." They are then "si/ed" (polished) 
and bo.ved, or, if of a commoner qualit)', arc 
tied in pairs by the machine shown in the illus- 
tration. The hot irons of the "edge-setter" 
have the backward and forward sweep of the 
human arm, long e.xperience having shown 
this to be the only satisfactorj- miivcmcnt. 
This motion causes great vibration, making 
it one of the ino.-,t trying of machines, 

M.\Kil.\* W. \Vrii;i[t. 
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THE ABERDEEN GRANITE INDUSTRY. 



ALTHOUGH Aberdeen is universally 
,. known as the Granite City, compara- 
tively little is heard of iiow the j^lis- 
tening masses of stone are torn from their 
beds in the bowels of the e.irth, and cut 
and hewn into magnificL-nt monuments ;ind 
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graceful colonnades nr cornices for the em- 
bellishment of our public building?.. One 
can readily understand how a tolerably soft 
material lil^e sandstone is wrought into 
delicate tracery for the beautifying; of a 
cathedral window, but it seems difficult to 
realise that a material so hard as L;ranitc 
can be cut into sections like a Dutch cheese, 
and carved into a Corinthian column, a 
delicately draped fii,'iirc, or a garland of 
flowers. Ne\ertheless, this is done. It is 



true the labour involved in carvinj,' a block 
of granite is much greater than that required 
for working freestone, but the result is a 
hundred times more lasting. Ruskin, wield- 
ing a master |x;n, wrote of the inan}'-tinted 
"stones of Venice," glowing beneath an 
a/ure sky, but deplored the many 
signs of ticcay which marred their 
beaut}'. The stones of Aberdeen 
have not the transitory brilliance 
of hue admiretl by Ruskin, but, 
on the other hand, they are as 
imperishable as those of ancient 
Kgy])t, and will doubtless remain un- 
touched by time «hen the glories of 
the "Queen of the Adriatic" have 
crumbled into dust. The granite 
spires and towers of Aberdeen, 
gleaming in the summer sunshine, 
have earned for it the title of the 
" Silver City by the Sea." 

Within recent years an enormous 
development has taken place in the 
Aberdeen granite industry, owing 
principally tii the introduction of 
improved means for quarrying and 
working the material. Machinerj' 
for cutting granite has undergone 
a complete revolution, and no 
architectural or monumental detail 
is considered too elaborate for rc- 
])roduction in this material. To 
thnse unci)nnected with the industr)- 
there are, broadly speaking, only 
two distinct varieties of granite, 
grey and red, but in reality, of each 
of these there is a multitude of tints 
s of grain, according to the quarrj', 
or ])articular part of a quarrj-, from which 
the stone is obtained. The greys vary from 
a deep blue to a silvery tint, and the reds 
friim a rich carmine to a salmon pink. Of 
the r>riginal formation of granite the most 
generally accepted theor_\- is that the rock, 
with its constituents of felspar, quartz, and 
mica was heaved up through the earth from 
a great defUh, molten and impregnated with 
vapour, and the cooling process being slow 



and ; 



THE ABERDEEN GRANITE INDUSTRY. 



59 



gave time for its various parts to resohe 
themselves into the distinct grains which 
make the stone so beautiful. In Aberdeen- 
shire the principal grey granite quarries arc 
Rubislaw, on the outskirts of the cit\', and 
of which most of it is built ; Kemnay, which 
furnishes excellent material for finely-dressed 
work and statuary ; and Dycc, Dancing 
Cairns, and I'erslev', all in the vicinity of 
the city. Of the familiar red variety the 
principal quarries are at Peterhead, while a 
darker shade comes from the Hill »' Fare 
on Deeside, and Corrennie on Donsidc, the 
latter being a prettj- shade of ])ink when 
left unpolished. 

The granite industry of Aberdeenshire 
employs altogether ab<jut 9,000 men, includ- 
ing quarricrs, paving-stone makers, builders, 
monumental sculptors and polishers ; and 
tho.se dependent upon it may be estimated at 
about 45,000. The manufacture of "paving 
setts" is an important and rapidly growing 
branch of the trade. In Aberdeen alone there 
are over eigjity granite cutting yards. Let 
us take a brief survey of the stages through 
which a block of granite passes from the time 
it leaves the quarry till it is despatched from 
the mason's shed in a finished state. 

Although gocxl rock is .sometinies found 
quite close to the surface of the 
ground, the best quality of granite 
is, as a rule, at a fair depth. In 
appearance a large granite quarre- 
ls not unlike the crater of an 
extinct volcano, except for the 
bu.sy scene within, the men 
looking like pigmies on a vast 
"floor," perhaps two hundred feet 
beneath the ground level. Houi- 
ders of fantastic shapes lie 
scattered about, one huge mass 
of detached rock, many tons in 
weight, gi\ing evidence of a suc- 
cessful bla,st Square blocks of 
.stone of the si/cs required by 
the builder or monumental sculp- 
tor, are detached from the mass 
by means of drilling a .series of 
holes into which steel weflgcs are 
driven and the stone .split up. 
A steam drill will sink into the 
rock fully five feet in half an 
hour, a process which was formerly 



almost a day's work for three men. The 
larger blocks of stone are raised from the 
"floor" of the quarry to the surface by power- 
ful steam cranes, while die smaller stones 
and waste are conveyed to the top by an 
ingenious contrivance known as a " blon- 
din." A blondin is an aerial railway, the 
name, no doubt, being borrowed from the 
daring rope-walker who crossed over Niagara 
Falls. Traction engines are frequentlj' used 
for the trans])ort of building material from 
the quarries, hut fur the removal of large 
blocks for monumental pur])oscs, teams of 
horses are u^-ually emploj-ed. On arrival 
at the stone-cutting yard the great block of 
granite is dejjosited in a convenient part of 
the dressing shed, or placed ready for removal 
to the saw. 

Now. it may be found necessary to cut 
a si.-i or se\en tnn block of granite into 
.several slices or sections, to be used as bases 
or steps for a large petiestal, or ])erhaps as 
a recumbent UK'numental slab. If this be 
the object in view, the stone is lifted on to 
a bogey, which is ran on rails right under- 
neath the .saw. The saw is a sheet of steel 
from si.-i iiichcs to nine inches wide, about 
a quarter of an inch thick, and a few fc'et 
lunger tlian the stone required h< be sawn. 
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This hu^e blade is suspended above the 
stone with its ed^c parallel to it, and beini^ 
swung with a pendulum-like motion by 
powerful machinery, the saw slowly but 
surelv cuts its way into the granite. Unlike 
an ordinary saw, however, the granite saw 
has no teeth, and having an edge a quarter 
of an inch thick, the question will at once 
arise, how can a blunt instrument of this 
description cut through several feet of one 
of the hardest stones in existence? Well, 
the saw might swing to and fro for years, 
with no appreciable effect, if it were not 
for the application of an abrasive in the 
shape of grit or grains of chilled metal^ 
exactly like bird-shot, upon which the edge 
of the saw works. Water bein*^, of course, 
applied to prevent heating, a mixture of 
shot and powdered stone is formed, consti- 
tuting a kind of sludge which is constantly 
ladled into the saw-cut bv the man in 
attendance. The process of slicing up a 
large block of granite is necessarily a 
gradual one, a depth of 2^2 inches per hour 
being considered go(jd work. This means 
that to saw through a block ^\^ feet in 
depth would take twenty-four hours, or 
nearly^ three working davs. Nevertheless. 
th2 use of the irranite saw saves an nnmcnse 
amount of manual labour, and if the opera- 
tion is carefully carried out, the sawn surface 
scarcely requires to be touched by the 
dressing hammer, and is ready for the 
carving shed or the polishing mill. 

When placed on the polishing carriage, 
as the machine is called, the granite passes 
through three distinct stages before acc|uiring 
the beautiful i^^loss so much admired. The 
first medium used is the shot alrcadx' 
referred to, but of a finer irrain than that 
used for sawing. The shot is rubbed over 
the surface of the stone with revolving 
metal rings, until smoothness is obtained. 
Emery powder is then apjjlicd, which pro- 
duces a dull polish. Last of all }3utty 
powder is rubbed on with f It attached to 
the revolving rings, and the jjolishing process 
\\ complete. A bed of granite 23 feet in 
length will be jjolished in two da\s To 
polish mouldings, iron plates are made to 
fit the curves of the ston.\ and the process 
is carried out with the mediums descril^ed, 
but applied to the mouldings by a machine 



called a pendulum, the action of which is 
explained by its name. Columns and urns 
are made to revolve on lathes, and the 
gritty substances being applied with the 
irons and felt, they, as it were, polish them- 
selves. When it is neces.sary to polish work 
carved in relief, as is almost invariably the 
case with orders received from French 
architects, men known as hand-rubbers are 
emploN'cd. The hand-rubbing process is, of 
course, much slower than polishing by 
machinery, but the same methods are used. 
The carving of Aberdeen granite was 
revoluti jni.sed a few years ago by the intro- 
duction of the pneumatic tool. The pneu- 
matic tool had been in use for a considerable 
time in Kngland for caulking purposes, but 
the people of the United States were the 
first 'to appl)' it to granite, the pioneers of 
this idea being, it is as.serted, Scottish- 
American.s. Broadly speaking, a pneumatic 
tool is a small cylinder within which a 
piston is driven by compressed air. The 
motion of the piston being communicated 
to an ordinary carving chisel, that tool when 
in use comes in contact with the stone at 
the rate of from i,SCX) to 2,000 strokes per 
minute, very many more times, it will be 
admitted, than a workman could accomplish 
with an ordinary hammer. The air is 
generated by a steam compressor, and 
conxeyed by metal pij^es to the carving 
sheds. These pipes are tapped at interv^als, 
and the air carried by indiarubber tubes to 
the tools held in the hands of the workmen. 
When directed by a skilful handicraftsman 
the pneumatic tool will accomplish work of 
the most minute and elaborate description. 
When applied to the stone it rapidly "eats" 
away the superfluous material, and flowers, 
fruit, heraldic shields, regimental crests, and 
designs of a like nature, are quickly repro- 
duced on the hard granite, with as much 
fidelit}' of detail as could be accomplished 
in Sicilian marble. For .statuary the pneu- 
matic chisel is equally useful, and it is 
also cxtcnsiveh' applied in the cutting of 
inscriptions. There are pneumatic surfacing 
machines for dressing large stones, but only 
a few are as xet in use in Aberdeen. The 
axe and the bu.sh-hammer are the tools 
most extensively in use for fine dressing. 
When the dressing of a stone is done 
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entirely by hand a considerable amount of 
labour is necessarily expended before the 
rougiiuess of tlic quarry gives place to tlic 
smooth surfaces and the sharp and true 
edges required by finished work. 

In order tc) make this article complete it 
is necessary to say a word about the turniuy 
of the lari^c granite columns which are a 
feature of so many of our public buildings. 
A square stone of the necessary dimensions 
is procured from the quarry as already 
described, and in the stone-cnttinij yard this 
is roughly licwn into a cylindrical form. It 
is then ready for turning. The lathe is a 
powerful one, as columns about sixteen feet 
in length and about three feet in diameter 
are by no means uncomm(ni. When the 
cylinder of stone begins to revolve on its 
axis, a series of circular steel cutters come 
into action, and, striking tlie rounded surface 
oblique!}', the graceful contour of the classic 
column is lapidly evolved, and a surface is 
obtained which is ready for polishing. 

Aberdeen granite work is ex]5orted to 
almost every part of the [^lohe, although 
within the last twenty years or so the almost 
prohibitive tariff imposed by the United 
States government has considerably dimin- 
ished the trade with that country. On the 
other hand, however, there is a rapidh' 
increasing business being done with the 
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Australasian colonies, and also with South 
Africa, and there is every reason to expect 
that in the latter country there will be a 
still greater increase of trade. 

One feature of somewhat melancholy 
interest, in connection with the Aberdeen 
granite industry, is the large number of 
military monuments which have been des- 
patched to South Africa, amongst them 
being those placed over the graves of Prince 
Christian Victor, General Woodgate, and 
gallant Dick - Cunyngham. The Prince 
Christian Victor memorial is a .simple cross 
of Celtic design, cut from a block of granite 
quarried in the neighbourhood of Halmoral 
Castle. One of the last orders given by the 
late Queen Victoria was for a carved Celtic 
cross of the same .stone, which has been 
erected at Balmoral in inem()ry of her second 
son, the Duke of Coburg, and there also, set 
up by the tenantry on the Balmoral estate, 
is a massive monolith of Crathie granite in 
memory of the late Queen herself 

In addition to the trade in the British 
colonics, there has been a steadily increasing 
demand on the Continent for polished Aber- 
deen granite ; France, perhaps, being the 
best customer. French arcliitects seem to 
prefer the red granites, and some magnifi- 
cent sarcophagi in this material have been 
despatched. An interesting example of a 
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French monumeflt is that to Charles Gamier, 
the famous architect of the Paris Opera 
Hou5& The whole of the granite work of 
this memorial was executed in the yard of 
Messrs. Alex. Macdonald and Company, 
'Limited, the pioneers of polished Aberdeen 
granite. It is scarcely necessary to speak 
of the home trade Everyone in this country 
has seen some bank, assurance office, or other 
public building embellished with the product 
of the granite city, its shining surface defying 
the grime and smoke of a London atmo- 
sphere. Within the last ten years or more, 
such has been the demand for architectural 
granite work, that the Aberdeenshire quarries, 
extensive as they are, have not been able 
to furnish a sufficient supply, and although 
it may appear very like the proverbial 
carrying of coals to Newcastle, it is never- 
theless a fact that large quantities of foreign 
granite are imported into Aberdeen, in the 
rough state, principally from Kussia, Norway, 
and Sweden. None of the foreign material, 
however, can compare with the home article. 



As the deposits of native rock are practically 
inexhaustible, and the development of the 
quarr^'ing industry is going steadily on, it 
is confidently anticipated that in a few 
years there will be a large enough output 
of Aberdeen granite to meet all demands. 

Apart from architectural and monumental 
work, Aberdeen granite is rapidly asserting 
its superiority as a bridge-building material 
— the widening of l^ndon Bridge being one 
of the latest examples of its adoption for 
this purpose In conclusion, one last word 
may be said in regard to the artistic 
possibilities of granite work. For several 
years a granite -cutting class has been con- 
ducted in connection with the Aberdeen 
School of Art, the students being taught 
to nuidcl their design In clay before rep«)- 
ducing it in the more permanent material. 
The object of this class is to still further 
improve the quality of the work done in the 
stone-cutting yards, by inculcating a ta.ste 
for art in the minds of the younger genera- 
tion of workers in granite, 

Victor Mitchell. 
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THI-; Sea Fisheries of Great Britain have 
a just claim to rank with the oldest 
industries of the countrj', having 
been followed with increasing vigour and 
profit for several centuries past. The story 
of their growth is intimately associated 
with the history and expansion of our 
Empire, for by training and accustoming 
large bcxlies of men to a sea life the fish- 
eries have played no mean ]jart in building 
up and consolidating the \ast dominions 
we have acquired as a direct result nl cm 
supremacy of the seas. 

Since the days when ships were first 
recognised a.s important factors in the defence 
of our .shores, and were etjuipped and 
manned by private enterprise to strengthen 
the ro)'al ships of the navy and assist in 




repelling the king's enemies ; to the time 
when, under Nelson, the nation ixjssessed 
a formidable navy and obtained a complete 
and final mastery of the seas by defeating 
all rivals, the fisheries have taken an im|x>r- 
tant part in providing some of the best 
fighting material the world has ever seen. 
It was chiefly from our fishing villages and 
seaport towns that the men who were the 
backbone and leaven of the \-ery nondescript 
tre\vs who manned our wooden walls were 

Nor are the fisheries fulfilling a less 
im])ortant part to-day. Thousands of the 
fine class of men composing them are 
enrolled in our N'aval Reserve, and should 
at any future time our shores be threatened 
by a ]xiwerful foe, there is every reason to 
expect the fi.shermen's response 
to their countrj's call will be 
as prompt a.s that of other 
classes of the community. 
It is computed that some 
I 8;',ooo men and boys are con- 
stantly engaged in the fishing 
I industrj' afloat, while a further 
j ^!,000 occasionally take [lart in 
— it. Being constantly exposed 
to danger, the fisherman learns 
I to remain cool in circumstances 
I of [>eril. to use his judgment, 

1 to develop (wwers of endurance 

and resource, and also acquires 
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the faculty of doing the right thing at the 
right moment — quahties which go to make 
up the hiifhest form of seamanship, and 
which, as seen in our handy man, command 
at the same time our wonder and admiration. 
The immense benefit tlie nation derives from 
the possession of this important industry, 
looked at from the national point of vit;w, is 
the result of oar being surrounded by .shallow 
seas. The North Sea, from which more 



practically anywhere he wishes within the 
limits of the North Sea. 

The fishing industry is divided into two 
distinct branches, being kn()«n as trawling 
and drift-net fishing. The first method of 
fishinj^ is the more important, and i.s, again, 
divided into two branches ^ — fleeters and 
single-boaters. As the name implies, the 
former work together in fleets, under the 
control of fishermen selected on account of 




than four-fifths of our fish comes, is nowhere 
so deep but that the cross on St. I'aiil's 
Cathedral would be exposed — if it were 
possible to transport that handsome struc- 
ture and drop it down in the (ierman 
Ocean — while in other sjjois frequented lj\' 
the fi.shermen, a goodly portion of the d()mc 
would also appear above the waves, and in 
certain places on the Dogger Hank the 
west door would scarcely be covered. If 
it were otherwise, the trawl fisherman's 
attention would perforce be confined entirely 
to the coa.st limits, instead of his being 
able, as is the case, to let down his trawl 



their great eN-]ieriencc, and called admirals. 
Thc-ie men direct the movements of the 
fleets and choose the ground to be fished 
o\er, issuing their orders in the daytime by 
flags and at night b\- rockets. 

The 'tingle- l)oalcrs, on the oihcr hand, 
])ossess a ro\ ing commi-;sion and are free 
to select their own fishing grounds, and so 
long as they justify this freedom of action 
by results are not interfered with by their 
employers. The men commanding such 
vessels resort to all sorts of methods to 
conceal the ground.'! they have been working 
in the event of one of them meeting with 
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cxce]ititnial luck. Slvmld, say, the steam 
trawler Ainelin arrive at Grimsb)' with a 
^i.niA catch, next time she leaves port she 
is certain to be siiadowcd b\' a doxen other 
vessels intent iiikmi t;ainin^ her secret. This 
the Amelia's .skipijer will do his best to 
guard, and will, (jerhaps, steam away 
in a totally different direction to the 
region of the N'orth Sea he is actually 
bound for. Then, when night comes on, 
he will chortse a favourable o]nx)rtnnit\- 
t<ri cover his lights, and by steaming 
back on his own tracks endeavour to 
.iihakc his pursuers off. If successful his 
secret may reinain .secure for another 
trip, but, sooner or later, it is certain to 
be disccnered. and he will then find 
liimself in company with lwent\' other 
vessels, all intent, like hungry vultures, 
in .securing a share of the s[>oil. 

The fleets of trawlers are entirely en- 
gajfed in supplying tiie London market, 
and for this i)urpo?,e a regular service 
of carriers, whose dut\- it is to run out 
to the fleets and collect the fish caught 
by the \essels composing them, has been 
organised. In consequence the grounds 
over whicli such fleets can fish are re- 
stricted, being governed by the distance 
the carrier is capable of steaming in a 
gi\en time to catch the Hillingsgate 
Market, On the other hand the single- 
boater, with her ice-lockers well filled. 



goes as far north as Iceland, 
and works wherever the depth 
of Hater and the nature ol 
the bottom permit of suc- 
cessful trawling being done. 
The takes of fish on the 
Iceland grounds are some- 
times enormous. The illus- 
tration on page 68 gives a 
good idea of the immense 
catches made; the fish shosvn in the 
net repre.senting only a fourth of the 
total haul, which was so great that 
it had to be taken on board in 
instalments. This .splendid catch of 
fi.sh was made by a steamer after towing her 
trawl net for four hours only, and consisted 
of two hundred trunks of fish weighing in 
the aggregate upwards of seven tons. 

The lives of the men employed in both 
these branches of trawling are ones of 
incessant ti)il, the net being hauled and 
lowered at .stated intervals, night and day ; 
but of the two, fleeting is the least popular, 
as the voyages, lasting twice as long as 
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those of the siii'ik'-bijiilers. entail longer eloqiicnlly tesiitlal tn by t lit: mil call issued 

absences from hoinc. The crews have also by the lioard nf 'Iratk'. wliich records the 

to face the rislis incurred in ferrying M\ fact that diirini; the last ten years 1.790 cnen 



from their own vessels to the carriers. 
proceeditiy, in bad weather, accompanied by 
a considerable element of risk, a danger 
the crews of single-boaters are imt called 
ujxm lo face. A great maiu- lives ba\c 




J been lost thnivigh their \cssel> founder- 
ing <<r Ijeing niis-ing, while the individual 
Kisses account fur a further -i/l The 
-realest |,.ss ..f life ..f recem years ^^■as in 
tile great gale of l-ebruar_\-, it<94. when 200 
men ])erishe<l in a single night, the majoritv 
being lost thnuigh their vessels fuindering 
with all hands. 

It is amongst the Heels ..f steam trawlers 
that the h-.spital vessels „f the K-.yal 
Natii.nal Mission to Deep Sea I''i-.hernien 
ha\e worked with so much success, sharing 
alike the danger and disap])ointment nf the 
smacksnian's life. These vesseh are admir- 
ably f<iui|)]3ed. anrl possess small hospitals 
ca])able nf accomniodating six t<. eight 
liatieiils needing nursing as the re-^ult of 



been lost in this wav or from 
small boats during the last few 
years. In the days of .sailing 
smacks the voyage sometimes 
extended to ten or twelve weeks, 
the minimum being eight weeks, 
but .since the advent of tiie 
steam trawlers the length of the 
voyages has been governed by 
the state of the coal bunkers. 

As some idea of the extent 
of the trawling industry, it may 
be interesting to state that the "oa 

two premier fi.shing ])orts of 
Grimsby and Hull ha\e a capital of at least 
four and a quarter millions invested in steam 
trawlers, while the total value of the fish 
landed in the United Kingdom in nne \-ear 
(1900), taken at the average price of lK,^\. 
a pound, was ^y.6.S.S,ooo. Such a fi « hI 
supply, close at hand, to a country largely 
dependent on outside sources for the means 
of existence cannot be over-estimated. An 
average year's catch would thus, b\- a com- 
parison of weight, be eciual to a flnck of 
10,263,220 .sheep and t,047,26j cattle. 

The risks of the fisherman's calling are 
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the Rontgen li: 
flec-t of vessels all bear the 
Sick " on their purt !)ow. 
Word" on their starboard 
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.rds-'Heal tin: 
d •■ Preach the 
.ne, and the.se 
few simple wtirds ekniuently express their 
mission. The siu-geon, wlm combines the 
dual ciffice of <locior and niissioner, can 
generally count upm having a bu.sy time 
each morning attending lo his patients, one 
of the most plentiful causes for his skill 
being poisoned fingers and hands resulting 
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from prick-s from fish bones during the 
process of cle:inin<;. 

A good stury is told of a West of Kn^laiid 
clergyman wlio once fjnt himself into an 
awkward fix. lie was addressin^^ a ci)n^re- 
gation at a fishenneii's meetitl}^, and with 
the object of adapting; his remarks to his 
hearers used vari'jiis nautical similes. He 
spoke ()f the noble fij^iire ()f the captain 
navigatinfj his ship through narrow, winding 
channels, abounding in rocks and strong 
currents, and described in detail the diffi- 




culties of the voyage, with all the elixjucnce 
he could muster, even repeating some of the 
imaginary captain's orders, and thus working 
his audience u]) to a fine suspense. At last 
the vessel was in the most imminent peril, 
with rock,5 and breakers ahead. And now 
"What ."^hall we do? What shall wc do?" 
he called out ; and a voice from the congre- 
gation replied, " Bless your soul, guv'nor, 
that captain of youm can't do mithin', for 
he's sailing his ship starn fiiremost." From 
all of which it is evident that it is well for 
landsmen to resist the temptation to enibark 
upon nautical metaphor and from attempting 
to sail imaginary ships in the presence of 
cxpert.s. 

The monotony of the fisherman's existence 
is indescribable, being only broken by the 
unending task of hauling and lowering the 



trawl, a proces.s in which every man naturally 

takes the keenest interest, .since he shares, 
in the profits of the vo\'age. Even with 
this semi-gambler's spirit of uncertainty 
entering into his work, it must often be 
diftkult for a fisherman lo lake any interest 
in the trawl and its content.s, for in winter 
time tile process of " pawing" in the net on 
an icy C()l<i night, which is done entirely 
by hand, followed by a further spell on 
deck to clean and pack the fi.sh away, 
entailing jierhaps an hour and a half of the 
hardest work imaginable, with frequent duck- 
ings of sea water, is enough to damp the 
spirit of the most buovant nature. Yet, 
in spite of all the drawbacks and hardships 
of his calling, the average fisherman is 
jKissessed of a Mark Tapley fund of good 
spirits, and though he may return below 
too dt^-tired to remove his sodden clothing 
before turning into hi.s bunk again, his next 
summons on deck will be met with a cheerj- 
res|KJn,se. The more successful a trawler is, 
the harder becomes the work of her crew. 
I'robably the most bitter disappointment a 
fi.shcrman is called upon to endure is, on 
hauling his net, to find it has been rent to 
pieces by .some obstacle on the bottom, and 
that the fish for which he has worked so 
hard have escaped, entailing the abandon- 
ment of his well-earned rest below until the 
damage has been repaired. 

The names of the principal fish caught in 
the trawl are plaice, haddock, cod, halibut, 
turbot. and soles, the kind taken in the 
greatest quantity being the haddock, and the 
next the plaice. These fi.sh all frequent the 
bottom of the .sea, and are caught by the net 
sweeping along and embracing them within 
its meshes. 

The drift-net fishermen are engaged in 
the capture of surface fish, such as the 
herring, pilchard and mackerel, the method 
employed being in all cases the same. The 
herring fishery is b;' far the ino.st important, 
its yield in one year amounting to .£'2,177,836 
sterling. The fisher\' commences in July 
off the Orkney Island.s, whither the Scotch 
and English boats proceed to meet the shoals. 
As the .season advances, the fish work their 
way further and further .south, until in 
October they arrive in large quantities off 
'Varmouth and Lowestoft, remaining until 
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of hcrnnf;s landed iit Yarmouth on 
Cine (iccii-ion, taken in n sinj^le nifjht, 
realised £ iSo, and niu-^t lia\e conlained 
somewhere in the rej^ion of a qnarter 
of a million f^sh. 

,\ hiLjycr's nets and (.([nipment arc 
worlh /:.Vio. i>"ti in the heij^ht of the 
■^easun, off the I'^a^it Anj^lian toast, it 
is no exai^^'cratioii to say that hctween 
5,000 and C'.ooo miles (jf nets are laid 
ont. \vati:hed b\- [S.ooo to jo.ooo men 



nid hny 



The m 
L recent ; 



just before (.'hristnias, when they total 1\- 
disappear until the foJIoHrn^L,' year. The 
type of vessels eriLja^ed in the herring' 
fislicries are known as lu^'i;ers, and are 
equip])ed with nets capable of strctchitit; 
out nearly three miles. The [ilan followed 
is to lay Che.se nets out in a contiiuious line 
with a buo)- attached to one en<l of them, 
while the other end is fastened to tlic lu^t,'er 
itself At -Stated intervals a buoy is attached, 
and the net allowed to float away with the 
tide. Occasionally such a number of hcrrinsjs 
become entanj^led in the meshes of the nets 
that they are carried down to tiie botti>m 
by the wei[;ht of the fish cau^iht A catch 



landed in a recent .'cason totalled up 
to the enormous number of 2.136 
[nillions ; an<l as an illustration of what 
these n^ures mean it may be pointed 
ont that such a calch was sufficient to 
]x:rmit every man, woman and child 
in the United Kinjjd<im making a 
breakfast off herring <jnce a week 
ihrouLjhout the year. 

The annual catch of mackerel takes place 
off the Scillies and the South of Ireland, and 
yields a quarter of a million sterling to the 
wealth of the country, while the Cornish pil- 
chard fisheries produce _^25,ooo a year, and 
the sprat fisheries ^iX,ooo. Shell fi.sh account 
for another ^'437,000, and may be .said to 
conclude the list of important sea fisheries. 

It is difficult to state the number of 
persons directly or indirectly depending upon 
the treasures of the sea for their livelihood, 
but enough has been said to show that they 
form, from imire than one point of view, a 
\ery numerous and iin|>ortant body of men. 
Fr.\\cis II. Wood. 

■ill:! '*'S '"-'"■/.■ ilir fivm plii'lagrafhs ,iii,l oii^mal iln--.ri«es 
Missi,;, l,i O^rf- .S-.i Fhhnwr.: 
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THE POTTERY WORKERS. 



TIIK pnttery workers of Great Britain at 
present number 70,000, of whom 
about 25,000 arc women and children. 
When U< these figures are added the mudi 
tarf^er number of thnse cn^a^e<i in other 
branche^i of ceramic-;, including; red bricks 
and tiles, white-planed bricks, fire-bricks, 
and all classes of sanitary ifo<xU, the extent 
of the industry will be more fully realiseti. 
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Two-thirds of the domestic ware produced in 
this countrj- is sent r>ut from the small ^roup of 
towns adjoining Hanleyand Stoke, and usualK- 
classed as the "Staffordshire Potteries." In 
this di.strict has been centred f)r cnany \ear> 
the best exjrerience and the most able craft-i- 
men of the trade: so that, throui;h the 
traditions of sc\eral generations, the manu- 
facture has arrived at its present high 
condition of excellence. As in the case of 
some textile industries, the best traditions 
of the craft ha\e been handed down from 
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craft, we 
a short V 

On entering at the wide iron gates, we arc 
Confronted In- the timekeeper's office. at which 
e\erv' worker registers his entrance. .Small 
workshops and lofty machine-romns seem 
to fill up the enclosure in apparently irregular 
Confusion. Here and there an assi-t;mt is 
crossing from (ine shop to another witli some 
piece of ware to be matched. We find that 
i>n the groun<l flixir, where we now stand, we 
are brought into contact with three distinct 
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branches of the ivork : the raw material is 
being prepared, the manufactured ^'(mds arc 
being fired, and finished ware is tHjing packed 
for delivery. 

Here are hu;4e l()rrics bringing in heavy 
loads C)f the raw material to be prepared and 
made plastic for use. The white lumps of 
china clay from Curnwall. the ^;rey and 
irregular masses of plastic clay from Di>rset- 
shire, the quart/-like ciibe.s of .salmon- 
coloured felspar from Sweden, heaps of black 
flint boulders from Dieppe, loads of sag'^'ar 
marl from the icnmcdiate locality — all these 
are gathered to^'cther to contribute to the 
complete formation of earthenware or china. 

As we follow tiie drivers \\c find them 
unloading their burdens u])on s^rcat heaps of 
similar materials, from which sujjplies are 
taken as wanted. Here are great octagon 
tanks into which a bespattered wcirker is 
shovelling the \arious ingredients to be 
ground and agitated in water, and looking 
within we .see hundreds of gallons of a kind 
of thick white cream chume<i up by rotary 
paddles. This, when consolidated, will form 
the pla.stic material of the ware. 

This creamy substance is pumped into large 
box-like receptacles, having many partition.s, 
between each of which canvas bags are fi.\ed. 
These retain the clay, allowing the Mater to 
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filter through. In these " filter-pre.sse.s,' as 
they are called, the clay is made su])ple and 
fit for use. We sec the men unbolting the 
wooden trays which form the sections of 
these boxes, while others are removing the 
canvas bags from the plastic clay, peeling 
them off to be washed for future use. The 
clay within is rolled together like dough, and 
ne.st thrown into the "pug-mill," which is 
neither more nor less than a huge sausage 
machine. I-'rom the lower end of this the 
consolidated clay exudes in a long square 
>tream ready to be formed into ware, as 
we shall see presently, on the upper floors. 
We are templed, on passing, to glance into 
a large, beehive-looking shed or building, 
where the glowing fires within light up the 
interior. This is the " hovel," and within the 
space seems to be filled by the tall, conical 
furnace or "oven." Here a fireman appears 
to be recklessly .shovelling unlimited fuel into 
su[idry openings in the circular wall of the 
oven. It is difficult to realise that packed 
within at the present moment are thou.sands 
of pieces of incandescent ware now being 
emlx:llished and perfected in.stead of de- 
strojed by their ficr>- ordeal. Like some 
all-devouring nion>ter whose hunger is in- 
satiable, the radiant " fire- hole " greedily 
con.sumes the apparently bountiful supply. 
Hut there is absolute method and accuracy 
in all that is taking place. Not a trifle 
more fuel is allowed when the fireman's 
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experienced eye tells Iiim, b\- the glowing 
heat of the interior, that the <flaze on the 
surface of the ware will ha\-e becocne fused 
and brilliant. Quickly he handles a lonfj 
iron rod, waiting till, with a heavy crowbar, 
an assistant has removed a small brick from 
the doorway of the (ncn. Through this 
opening he inserts the hooked rod, and deftly 
draws forth the test piece all glistening and 
radiant. Watching the texture and colour 
as it cools, he is able to assure hini.self that 
his judgment has been correct. The fires arc 
allowed to burn down, the openings are clnsefl, 
and in some thirty to forty hours the finished 
ware will be drawn out smouth and shining 
in its [^effect form. 

We now ascend to the upper floor-;, where 
the materials are ciinverted into the various 
forms we have .seen below, and in the 
"Thrower's .shop" a new revelation awaits lis. 

The thrower whom we here see pri)- 
ducing such graceful shapes and delicate 
outlines has but his hands and fingers for 
tools, W'ith these alone he is able to evolve 
things artistic and beautiful from the slia[)e- 
less clay which he handles. Silling astraddle 
before a .shallow triangular wooden traj', he 
takes a lump of the plastic material and 
throws it down upon the small revolving 
table before him, to which it adheres. 
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.\s it rapid!)- s])ins n.und he wets and clasps 
it between his two wet palms, shaping it 
quickly into a cone. Then, plunging his 
thumbs within, the form of a rough vessel 
ap[)ears as if by magic, before we are able to 
see how this strange evolution has taken place. 
By gentle manipulation of his fingers he 
next appears to lead the plastic mass upwards 
into outlines and shapes of any form he wills, 
until we are inclined to believe that the 
process must be >o easy that we ourselves 

ter the " Pressing shop" or shed, 
orkcr, batting out on a plaster 
sheet of -s()ft c!a\-, lifts it into 
a hollow mould made 
of pliister, pressing it 
with a pad into all 
its outlines. In a few 
hours the porous 
mould which sujiports 
the clay within will 
absorb the moi^ture, 
and can be removed, 
the dish or other ob- 
ject still retaining the 
desired shape. In 
this w.-iy all \es.sels 
are made which ha\'e 
not a circular fr)rm, 
n. in what is known 
as the Jollj-iiig room." we obtain 
an insight into the manufacture 
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of plates and cups. Simple yet rapid is the 
process here carried on. The clay so readily 
assumes the finished shape that the eye 
can hardly follow the actii)n. Smne of the 
machines used work automatically, the work- 
men being onl\' required to place the ball <jf 
clay upon the revolving table of the machine, 
which in a few .seconds smooths and flattens 
it into a pancake-like piece. When this pro- 
cess has completed itself, the workman deftlj' 
lifts the cake of clay upun a levolving innuld, 
which is shaped in tlie form uf the inside 
of the plate. Slightly moistening the surface, 
he sets the machine in motii^n. This briiigs 
down upon the outer surface of the clay a 
tool which removes all su])erfluuus sub.stance. 
In the course of a few .seconds the tool rise-' 
again aiitnmatically, leading the finished 



" bungs " as clo.sely as possible till the whole 
interior is fiUwl, and, after the entrance is 
bricked up, the fire is started. 

When again cooled, the oven is opened 
and the sajfgars removed to the "' Hiscuit 
warehouse."' .Seated amidst piles uf ware of 
bewildering variety are a number of women 
dressed in white overalls and head-gear, who 
rapidly cNamine and dust each piece, clinking 
them noisily jiguinst each other to detect anj' 
which are cracked. Other assistants con- 
iitly remove ihein in sets, as required, to 
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plate upside down upon the mould. Both 
together are lifted out of the revolving; cu]) 
which has held them firm, and translerred 
into the outer room until the moisture is 
remo\cd. 

When thoroughl)- dried and eNamiried, the 
ware is taken to the " Placing nmni," where 
it is packed into large, o\al, fire-clay boxes, 
termed "saggars."' Tiiese protect the surface 
from dust and .scorching fluring the firing. 
As soon as each saggar is filled it is borne 
away to tlie oven. f-lighteen or twenty 
are piled on each other in column.'^ or 



for the decoration of most earthenware in 
this stage. The colour, moistened with oil, 
is spread over the hot copper; then with a 
knife and a rubber all is removed except that 
retained in the engraved lines. 

Laving a moist sheet of tissue pa])er on 
the engraving, the jirintcr runs it through the 
roller-press. This transfers the design to 
the paper, which is now handed to the 
transferrer. Quickly, with a huge pair of 
dressmaker's scissors, >he snips away the 
superfluous pa|ier, fitting the design to its 
place on the piece of ware, and with the butt 
end of a long roll or pad of flannel vigorously 
rubs the paper on to its position. I'lunging 
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this object into a larj^e tub of 
clean water, the paper is easily 
removed, the design remaining 
upon the ware. 

Time will n(it allow us to 
folKm- it through the drving 
and slight firing required to 
remove the i>il, before it 
reaches the " Dipping hoiLse," 

Large tubs, apparently filled 
with whitewash ; benches and 
shelves covered with long 
boards supporting rows of 
cups, pots, or other articles, all 
alike as two peas; "dippers" 
and their assistants in long 
white overalls, with respirators 
over their mouths — these are 
the chief features that strike 
us as we watch the glazing 
process. There is nothing 
strange or mysterious about 
it Simpl}' the seizing of the 
piece in the fingers and the 
plunging of it into the tub of 
creamy-looking wash, the 
shaking olTof the rlrips, the replaci 
the board to dry— that is all ; but, like many 
simple things, it is nit an easy matter to the 
uninitiated. 

Again to the drying-room, then into the 
saggars once more, on the way to those ovens 




of itn 
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which we saw on entering ; then, finally, after 
firing and cooling, the ware makes its w-.ty to 
the huge warehouse for sorting and cleaning. 
Of the simpler and cheaper goods there 
is little more to he said. 'I-|ieir\icissitudes 
are at an end. Not so, however, with the 
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majority of wares. Two, three, or even four 
firings, with intervening prtjcesses of embel- 
lishment, are needed for the m<)st elaborate. 
Coloured Htho^rraphs may be transferred on 
the glaze ; edyes maj' be [gilded ; raised fret- 
work may be atklal niider the g<ild ; subjects 
may be painted by hantl in enamel— each 
or all of these may combine to complete the 
artistic effect After the last fire, the fj()ld 
is .scoured with fine sand to brinj; out a dull 
"matt" surface, or burnished in parts with an 
agate to a brightly pulislied texture, an<i 
finally passed a*s-ay fur approval before 
packing. 

Such are the complex methods involved in 




GLAZING : THK DIPPING TUBS. 

producing hifjh-class p<^)ttcry, and the skill 
and experience involved taxes the be.st efforts 
of thirty or more separate artisans, all of 
whom must successfully co-ojK;rntc to the 
perfection of each indi\idual piece. The 
failure of any of these will mar, and perhaps 
destroy, the work of all the rest. 

Within the general and all-embracing term 
"pottery" the variety of objects generally 
included is infinite — from the red brick 
to the encaustic tile, from the garden pot to 
the china cup. The factories making the 
heavier and cheaper class of goods are, as a 
rule, located in the district where the clay 
is found. To form some conception of their 
extent and character many outlying places 
must be visited. 

As a rule, the red bricks and roofing tiles, 
as well as the garden pots and such-like, arc 
made from alluvial clavs. These are so 



widely distributed that the industry can be 

said to belong t" no]>jirticular neighbourhood. 
The more populous areas naturally attract 
the largest enterprises, and in those the use of 
machiner>- has superseded the primitive hnr.d- 
inaking. The latter. by-t!ie-bye, has not 
changed one whit since the time of I'haraoh 
and the Israelites, and is still amongst its in 
tlie smaller brickfields. One of the chief 
exceptions is that of I'letton, in llimting- 
donshire, where millions of bricks are finished 
each week, being stamped out of the semi- 
dry clay, gniund and <leli\ered automatically 
by a cnruiiuious inachine. 

Two distinct classes of clay arc available 
for the imtter in addition to the alluvial clays. 
One consists of clay deposits formed from 
disintegrated granite. The other embraces 
clays, more or less refractor)-, found benoath 
the coal measures. The chief localities 
producing the fonncr are Devonshire and 
Dorsetshire, and in the neighbourhood of 
I'wtle and Teignmouth a number of potteries 
and tile-works pro<luce sanitary drain-pipes, 
spirit-bottles, and, indeed, almost all classes of 
coarse ware, such as terra-cotta, paving tiles, 
sinks, gulieys, and mangers. 

The proximity to the .seaboard, however, 
aflljrds a ready means of carriage for this clay 
to <)ther distant parts where either coal or 
customers are jilentiful. Mence large pot- 
teries de|)endent on such material have been 
established at I.ambcth, at Glasgow, at 
Bristol, at \ ew castle -on -Tyne, and also near 

All these manufacture vitreous wares, such 
as are u.sed for acid.s, dyes, chemicals, spirits, 
ales, preserves, oils, etc., as well as for the 
electrical insulators and conduits. This 
branch of the industry has been develofjed 
with much cnergj-, and the initiative is largely 
due to the ]>cr,severing enterprise of the late 
Sir Henry Doulton, who per.si.stently en- 
couraged by e\-ery means the use of vitreous 
stoneware for dcmiestic and manufacturing 
purposes. 

In the undertakings dependent upon the 
clays adjacent to the coal measures an extra- 
ordinary activity has sprung up during the 
last thirty year.s. The introduction of white- 
glazed bricks, which arc produced from 
semi -refractory fire-cla)'s, has afiTorded an 
admirable facing for subways and areas where 
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reflected light is needed, 
and a continually incrtas- 
injj demand is the result. 
A further outlet for this 
material has been found 
ill the manufacture of 
white -yla^ed sinks and 
lavatory basins, and larije 
numbers of o[K;rati\cs are 
occuiiietl in the jiriiduc- 
iicin. Anmnjf the chief 
centres are I-eeds, I lalifa.v, 
Stourbridge, Swadlincote, 
Bolton, Kilmarnock, and 
North Staffordshire, in all 
of which districts exten- 
sive coalfields occur. 

Two other branches of 
the industry yet remai 

pipes and wall-tiles. The former are made 
in almost all the centres above nanied, and 
the quantity produced is enonnons. I'rocn 
300 to 400 miles per week are turned out, 
and the increasing demand of sanitation 
seems always able to cope with the supply. 
So perfectly have the machines been de- 
signed that pijjcs of 36 inches diameter, each 




weitihini^ nearly half a ton, can 
obtained without a (law. 

l-"or many \ears past Great liritain has 
supplied nut only her own demands for ware, 
but tliiise of other nations. America and 
the Colonics, as well a.s many Continental 
markets, have readily purchased her clay 
products in every form. 

Wilton P. Rix. 
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WORK ON A SEED FARM. 

GROWING PLANTS FOR SEtDS. 



THIi seeds are sown, and tlie harvest »{ 
flowers is reaped. Here, in a few 
words, is the life-liistory of many 
thousands of plants as far as tlie jjejieral 
cultivator is concerned. It is notliinf; to liicn 
from where and wlien the seeds which bring 
forth his clierished plants have come. He 
looks to his seed merchant or his nurseryman 
to supply him with good seeds for the ijcxxl 




mimey with wliich he ]wys. Of the infinite 
care, the peculiar — one might almost say 
the intuitive — skill, and the iiours of weary 
labour which must be given beftjre the seeds 
he biivs so cheaply can be garnered he knows 
little or nothing. And yet the growth of 
plants for the production of seed alone in 
our glass-hou.ses. our garden.s, and our fields 
is one of the important industries of our 
tight little island. Its value is represented by 
hundreds of thinisands of pounds : it gives 
remunerative empliiynient to thousands of 
men ; while the perfect products — the plants 
from the seeds — bring benefit and pleasure to 
millions of people of all classes and of all 
creeds. 

All the seeds distributed even by .such 
wholesale houses as Hurst and Son. Cooper, 
Talx-T and Company. Limited, \Vatkins and 
Simpson, Wrench, and such retail firms as 
Messrs. Sutton. Carter, Veitch, Webb, and 
others, though they have vast areas of land, 
arc n<'t actually grown by them. As such a 
course would be impossible, thej' have certain 
.sL-ed grnwers who cultivate e.-vclusively for 
them, and to whom " stock " seeds are 
su|ii>licd. The.se repre.sent the finest [xissible 
selections that can be saved. Supposing a 
man be growing tomatoes for Messrs. Carter 
from stock seetl. he advises the firm when the 
plants are in full crop, and a skilled represen- 
tative visits the farm. He is a man of ripe 
knowledge, and everj- plant is submitted to a 
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searching examinatinn. and shoiikl one show 
the slightest signs of deterioration — if it falls 
short of the inspector's ideal — it is im- 
mediately pulled up and throH-n away ; the 
reputable firm cannot afford to save seed 
from such as these. But the L'.\]3ert ijoes 
a step further than this ; for each perfect 
fruit — and in a tomato this will mean colour, 
form, depth of flesh, and a good truss^is 
specially marked with a short piece of bass or 
of conspicuously coloured wool. K\ery one 
thus distinguished is for stock seed, 
for sale. Thus it comes about that \\ ith U 
care each season the 
variety never falls 
below a certain 
c I e a r ! J- defined 
standard ; on the 
contrary, there is fre- 
quently' a ijerceptible 
advance. As it is 
with tomatoes so it 
is with all kinds of 
flowers and veget- 
ables, as well as all 
kinds of farm crops. 
There is ever that 
strenuous searching 
for the ideal which 
spells excellent stock 
seeds and means 



the maintenance of the ropnlaiion ■ 
house. 

One might think that this e\iiensive 
proce,-s of examination would sali'^fy the 
most exacting seed merchant, but such is by 
no niean-i the case, lie mu>t .iscertain ihc 
vegetative power of every kind and variety 
of seed that enters his warehouse. l'"or this 
purjiose a sample is taken of each, and the 
packet is marked with the name of the 
variety and t!ie source whence the bulk wa.s 
obtained. Tliese are then entered in a book 
in which all the particulars are repealed and 
a culunm is left blank, A certain lunnber of 
■iceds are,-;own in pots or in the ojK-n ground, 
or on sheets of blotting pa])er ke])t consist- 
enll_v moi>,t. a. id as they germinate the exact 
numljer of seedlings is counted an<i entered in 
the Column that has been reserved in the 
trial l>ook. Here, again, a certain stanilard is 
essential, or the seeds are never .sold. Then, 
if a cvLstnmer writes to complain that such 
and such a jiacket of >.eeds failetl lo give satis- 
faction in germinaling, reference is made to 
the book, and the seed merchant sees at 
a glance exacth' how many per Iniitdred 
vegetated under trial. This, of conr-^e, tends 
to the satisfaction of both seller and buyer, 
.Some idea of the magnitude of the outdoor 
trials is given in our illustration pnriraving 
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important operations in growing crops for 
seals is the removal of what are termed 
"royues," i.e. plants of a diflercnt variety 
frum that which is supposed to be under 
culture. Many of these arc reversions to 
inferior varieties, but some are decided im- 
provements. The ixjor ones are witiidrawn 
and thrown to the rubbish heap, and the 
vm' occasional promisinj; plant has a dis- 
tinjjuishing marli placed iijxin it for siieciiil 
savinjj, as h.is been ])reviously described. 
The "rofjueing" is not the work of skill 
that .■^ving plants for sttK:k ^xd^ is, and it is 
done by ordinary workers, who ha\e but to 
grasp the features of the \ariet\' and then 
remove all others. It, of course, requires 
care, and is not the mo.st pleasant 
of work, as it is done in the 
summer, .sometimes under a broil- 
ing sun, which strikes down upon 
the back of the worker without 
the least obstruction. 

One of the aids to the pro- 
duction of new \'arietics of flowers 
and vegetables is shown in the 
illu.stration of one of Messrs. 
Suttons' hou.ses of Chinese I'l-imulas, 
There may be .seen two men fertilis- 
ing the flowers. In this case the 
flowers are being Inoculated with 
the pollen from another flower of 
the same variety, and the object 
is to insure a good " set " of scctl. ^ i,[|.-| 

Fertilisation on outdoor plants is 
conducted through the natural agencies of 
wind and in.sects, amongst the latter ItL'ing 
bees, who in this respect render immense 
service. Supposing Messrs. Sutton <le^ircd, 
as they have many times, to rai.se ii new 
variety, they would feitili^^e an_\- one variety 
with the pollen from some divsimilar \ariety ; 
thus, the pollen of a red primula ma>- be 
applied to the flower of a white one. ;ui'i 
so on. The result ma_v be flnwcrs tliat are 
distinct from their jjarents, or, though -^imilai' 
in crilitur, sujKrior in other res])ects. In -mil 
cases they would be saved ; but if ,-huwiii.L; im 
advance they would Ix; <lestn>yed. 

The art'! of hjhridi.^iation and cross-fiTtili-^a- 
tion, artificially conducted, arc not the only 
things which bring us novelties fnr our gar- 
dens. A plant may "sport," i.t\ throw up 
one flower that differs entireh- from cverv 
11 



other on the same plant. If this is good, 
every endeavour is made to " fix " it, and 
a new variety is secured. Chrysanthemums 
are amongst the ".sjxjrtive" plants, and it 
is a curious fact in relation to them that the 
same variety may "six>rt" in two or three 
gardens hundreds of miles apart, and the 
fresh flower will be similar in each instance, 
ObservatiiMi, too, has given us many an 
excellent improvement, l-"or example, when 
Messrs, Carter bought the stock of "Tele- 
gra[)h" Pea from a Mr. Culverwell, they sent 
the sL-eds to their K.sscx farcns to be grown. 
The man in charge was keenly ob.servant, and, 
seeing round and wrinkle<i .seeds, he .separated 
them carefully. The result was a di.stinct 
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variet\-, whieh was named " Telopbone." The 
\'.el]-kii<>wn green pea - IJukenf .Mhany " also 
came frnm " Ti-legraph." .\ gardener named 
Ahbol notiee.l on.- pnd <.n a r,>w of 
•■ TelegMph ■' th.-it «as much finer than anv 
niher. and he .aNed il. Tliere were eight 

biit nne nnly w.is go,.d. This wa- tende'd 
wilh ■^peci.il c.ire.was selected .'ind re-selected, 
luUil -Duke uf .\lhany"Ma^ .ecured, 

Nnvellies e^en lh..U-h of -real be.uity, do 

prnxed hv t!ie fa'el thai "die man wh.. gave us 
the beaul'ifLihmd indi^|icn-al>le ( ;. ilden i ■eatbcr 
nnlv received tun (ieraniurns for tlie stock of 
it. This, of course, was many years ago, and 
a man woulrl receive much better treatment 
nowaday.s. The coming of (lolden I'eathcr 
was one of the mysteries of plant life, for 
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none could say whither it came. 
The first plant came up in a 
pot containing a Geranium, and 
the grower, noticing the rich 
colour and the elegantly cut 
foliage, looked after it ; and 
our present-day favourite re- 
sulted. 

Assuming that the sueds 
have been carefully rijjcncd 
and harvested, the next opera- 
tion nill be cleaning, which is 
done in large warehouses. The 
details with different kinds 
vary considerablj-, but the 
broad principle — to remove 
chaff and light .seed.s — i.s the 
same. Big stocks of .seeds arc 
cleaned by machinery operating 
fans, which blow out defective 
seeds and husks, and leave the 
clean, sound product. With a 
seed like Hegonia, an ounce 
of which may be worth £2$ 
or even more, delicate handling 
is necessary, and it is fanned by hand 
labour; a skilful worker being able to 
throw out bad stuff without wasting one 
sound seed. This method is adopted with 
many choice .'^eed.s. .A third system is cleans- 
ing by hand sifting. Hair sieves or riddles 
are employed, and a rutatury action is main- 
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tained. Tiiis will bring the chaff and light 
.seeds into a little heap in the middle, whence 
they are carefully removed ; the .sifting is per- 
.sisted in until not a single bad seed can be 
brought to the surface 

\\'ith I'easand Beans hand picking becomes 
a neces^it}-, as tliere is no machine which will 
clear out every specked 
seed. Some of these are 
as heavy as the good 
.seed, and many of them 
have equal germinating 
power ; but in appearance 
they spoil the sample, and 
must therefore be re- 
moved. This is done b\- 
women, as shown in one 
of our illustrations. The 
benches have holes in the 
centre in front, beneath 
which sacks are attached. 
The Tx?as are drawn to- 
wards the operator, tiie 
bad ones removed, and 
the good ones pa.ssed 
down into the sack. The 
work is done verj' rapidly 
by experienced pickers. 
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who are paid so much 
a bushel of cleaned 
seeds. An overseer ex- 
amines everj' sack, and 
if badly picked it has 
to be done again. The 
seeds properly cleaned, 
whate\er the\- may be, 
are ready for weifjhing 
and bagging. The 
packeting for retail distribution is 
done by machinerj, and by mLMsiires 
holding given amounts. This opera- 
tion, like pea picking, is commonly done by 
girls and women. The packets usually havu 
a brief description of the plant upon them, 
and in many cases excellent cultural direc- 
tions also — in fact, evcrytliing possible that 
will assist the cultivator is done. 

The area of land required by seed growers 
is enormous, it being exceedingly difficult — if 
not impossible — to keep the stocks of seeds 
true where different varieties of the same kind 
are grown in adjacent plots. For example, if 
a bed of long Carrots adjoin a bed of short 
ones, the pollen from the flowers of one 
would be carried to the flowers i)f the other 
by insects, and this cro-ssing would result in a 
mi.xed, and therefore an unsatisfactory, stock. 
It is the same with other plants ; and to 
obviate danger from this source the plots arc 
distributed as widely as possible over the land, 
so that the pollen -carrying insect will pass, 
say, from a carrot to a cabbage, and no cross- 
ing will ensue. 




The a.-ipirant to seal saving may seek some 
standards of excellence by t lie close adherence 
to which he may be enabled to save .seeds 
of conspicuous merit. Mere sii^e does not 
always constitute excellence ; there must 
al.so be points that are learned only by ex- 
ixrrience. Let the grower of ])lants, whether 
for home use or for seeds, work li> a 
high ideal, never resting content, and he 
will be treading in the footsteps of the firms 
named in this article, who raise ])lants from 
seeds to produce seeds, the products always 
to be equal, and where possible superior, 
to the originals, ir(,KAC]': J. WkliiliT. 







^-^mi^fgif 



..iK^-' 



SKi.KCTlXG COKX h'OK SKKD (Wtliii's), 



THE STRAW HAT TRADE. 

A DISTINCTIVE ENGLISH INDUSTRY. 



AMONGST the essentially British handi- 
crafts which have fliiurishcd at various 
Iieriods a prominent positinn is claimed 
by the straw trade. It is one of the most 
beautiful of modern industries, for not only 
are the materials cm])!oyed of iieccssitj- 
elefjant, but it calls for the exercise of 
artistic taste and of originality in desi<>;n. 
So far as the department of feminine head- 
gear is concerned, it is readily understood 
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that the business is primarily tlc|x;ndent 
upon the vagaries nf Dame Fashion, whose 
whims and fancies are as changeable as the 
hues of the chameleon. T"his fact renders 
it incumbent upon those engaged in the 
straw trade to be at once enterjirising and 
resourceful ; and that the English manu- 
facturers keep abreast with the times is 
evidenced by the fact that, in spite of the 
keenest foreign competition, the home jiro- 
ducers of hats and bonnets of straw and 
other fancy materials succeed in retaining 
the trade in those parts of Bedfordshire 
and Hertfordshire where it originated. A 
popular misconception regarding the straw 



trade is that the plait utilised in the manu- 
facture is made in the district. That was 
certainly the case in former years ; but the 
mutations of time have changed all that. 
To-day the s|)ecial work of the straw traders 
of Luton, St. Albans, and Dun.stable is to 
make up the plait into those exquisite 
creations so dear to the heart of the feminine 
jKirtion of the community. Many years ago 
Dunstable was the seat of the industry ; 
to-day Lutoti has left its 
neighbour far in the rear 
in the race for fame and 
fortune, and has become 
the metropolis of the straw 
trade, whilst St. Albans has 
al.so beaten its smaller com- 
petitor over the county 
border. 

It was at Dunstable, how- 
ever, that the first straw 
bonnet was jjroduced. This 
was made of whole straw, 
the method of splitting the 
straws not ha\ing yet been 
discovered, and it is thought 
to have been of the "coal- 
.scuttle" shape, a type that 
continued in vogue for a 
long time. Then means 
were devised for splitting 
the stra\4s, and to this invention may be 
attributed the success which aftenvards 
attended the manufacture of straw plait in 
l'"ngland. Its introduction brought about 
quite a revolution, and it was not long before 
bonnets composed of the split straws had 
succee<led in displacing the whole -straw 
Dunstable creation from favour. Later on 
Leghorn hats began to be imported, and 
these became so popjlar that the home 
manufacturers were alarmed. After a time 
a new kind of plait was invented, from which 
was made a Tuscan grass bonnet that was 
regarded as superior to tiic Leghorns, and 
satisfied the fickle devotees of Fashion for 
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a considerable time. The competition ex- 
perienced from the Continent failed to 
produce any appreciable effect, and it was 
not until late in the sixties that Chinese 
plait began to be extensively utilised. The 
turns of Fortune's wheel have since then 
brought about quite a different state of 
afiairs, so much so that the foreign fabrica- 
tions have almost wholl)' ousted the British 
manufactures. The imports of Canton plait 
rapidly swelled in volume, and by-and-by 
(ancy plaits were poured in from Switzerland, 
Germany, and Italy, while of late years 
Japan has become a formidable competitor 
to these other countries. 

The Straw Hat trade is a 
season trade — that is to say, 
it is only in full swing during 
certain months of the year. 
The busy time is from Feb- 
ruary until about Whitsuntide, 
so that during the summer 
months there is considerable 
slackness in Luton, which is 
the chief seat of the industry. 
A visitor to the town on any 
evening during the busy 
period would be able to 
witness a scene which is 
unique. The boxes in which 
the goods have been packed 
during the day for despatch 
to London and elsewhere are 
loaded on the railway com- 



panies' drays, and an imposing procession 
sets out for the railway stations from the 
centre of the town, for it is from the principal 
thoroughfare (George Street) and the con- 
tiguous streets that the bulk of the output is 
despatched. The spectacle of the lorries, 
with their ten feet high loads of boxes, is an 
extremely interesting one, and so busy are 
the drays in collecting that special police 
arrangements have to be made for regulating 
the traffic. It is at six that the journey to 
the railway stations begins, and the extent of 
this evening traffic may be imagined when it 
is stated that on one night the number of 
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boxes despatched from one of the two rail- 
way stations was about a thousand. 

Beyond the presence of thetie bo.xes in 
the .streets, and of bales and bunches of 
plait in some of the warehou.ses. there is 
little or nothing to indicate to the stranger 
the mafjnitude of the trade that is carried 
on, though at the height of the season the 
factories are brilliantly illuminated in the 
evening, and the whirr of the .sewing machine 
is a familiar sound. Xowaclaj's a large part 
of the work uf manufacture i.s carried on in 
small factories away 
from the centre uf the 
town, the finished goods 
being .sold by the small 
makers to tlie mer- 
chants in the principal 
thoroughfares. A jxx'p 
into one of the sht)\s-- 
room.s would delight the 
average woman. Here 
are rows and piles of 
hats of all shapes and 
sizes, and of infinite 
variety in regard to 
both colour and mate- 
rial, Thej- are displayed 
temptingly for the in- 
spection of the buyers 
who represent the 
wholesale houses in 
London, the provinces, 
and abroad, who regu- (y,^_ av.o. 

larly \isit the town. For 

the most part the hats are untrimmed, that 
being left to the milliners; but some firms 
ha\'e during the last few years gone into 
the trimmed hat trade, and have been \er>- 
successful. 

To enter into a lengthy technical descrip- 
tion of the manufacture of headgear would 
not come within the scojx; of this article. 
A brief sketch nia>-, however, be acceptable. 
The plait having been procured^fur we are 
now dealing with the evi.>Uilion of a straw 
hat, pure and simple — it is sewn into the 
required shape by machinist.s. The sewing 
machines useti for the purt>i>se .are specially 
adapted for use iitx)n straw, and considerable 
skill and enterprise have been expended in 
this direction. The machinists, who are 
generally females, are accommodatetl in 




spacious rooms, and the scene presented 
by a score or so of the machines being 
rapidly driven is a striking one. Until quite 
recently the machines were set in motion 
by the feet of the operators ; but now that 
electric power is available .some of the 
manufacturers have installed electric motors. 
When the process of sewing has been com- 
pleted, the sha{x;s are stiffened with gelatine, 
and "blocked" upon blocks of wood or 
composition, a process which is performed 
b)- machinery, though hand-blocking is still 
resorted to in .some in- 
stances. Then the hat, 
when thoroughly drj-, 
is handed o\er to the 
finisher, whose business 
it is to fit it with lining, 
tip. and leather, ar.d 
trimmed with ribbon. It 
is subsequently ticketed, 
invoiced, and packed, 
and so is made ready 
for its despatch. The 
giKxis from Luton find 
their way to all parts 
of the world, the ship- 
ping trade being a very 
important department. 
Ho.stile tariffs have, 
howe\-er, exerted an un- 
welcome influence in 

r SZ^'Ziy^' '" «=™"' "' *= K-mpea" 
akren's). countries; indeed, the 

trade with France, which 
was former!}- a flourishing one, has to all 
intents and purposes died away in conse- 
quence of this. 

The process of manufacture of fancy hats is 
necessaril)' somewhat dilTerent from that of 
straws. The fabrics employed in these do 
not lend thcmsehcs so readily to the 
operations of .stiffening and blocking. The 
ajour and crinoline varieties form instances 
of this. It would be inipo.ssible. for example, 
to deal with a horsehair material in the same 
way as the firmer straw plait, and accordingly 
a diiVercnt means uf preparation is resorted 
to. The hand-sewer is employed, and when 
suincthing like the rviiuireil shape is obtained 
the hat is deftly pulletl and twisted into 
the tlesinnl design. Maii\- vf these fancy 
hats arc moukiwi upi.>n wire frames, a device 
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which affords material assistance to the 
operator, and quite a new industry has been 
created in the preparation of these adjuncts. 
It will be understood, too, that there is ample 
room in the ordinary way for the manu- 
iacturer's material merchant, who |)ro\idcs 
the various articles used in the formation 
i)f a hat, from jjelatine and cotton to lininfjs, 
leathers, and bands. 

licfore passing away from the subject of 
manufacture, let it be said that when sewing 
machines were first employed, and the pro- 
duction of hats began to increase, tlic hand- 
sewers prophesied ruin and disiuster, Iheir 



At the outset the manufacturers made ladie^ 
hats as well as those f<)r men and boys ; but 
as the jears passed the ladies' hat trade was 
transferred to I.uton and Dunstable, and 
St. Albans devoted itself more especially 
to straw gear for the mere males. It is 
argued by the merchants in the cathedral 
city that the St. Albans trade is more 
reliable and remunerative than that of Luton, 
though that of Luton is more extensive, and 
the reason .issigned is that masciiiinc h.its 
are not so much afTected by fashion as are 
those for ladies. The St" Albajis manu- 
facliirers, by the way, have not quite a 




prognostications were, fortunately for Luton" 
and the district, ]jroved to Ik: unfounded, 
and from the time of the intriKluction of 
machinery into the work the stoiy of the 
town has been one of continuous jirogru-is; 
so much so that, whereas in the middle 'if 
last century the population stood at tmlv 
a few thousands, there are to-(ia\' cli>se upon 
40,000 residents. These are not wholly 
dependent upi.m the .straw trade, however, 
for there are \arLoii.s other indu.strics, ami 
the number of these is cniistaiitly buiiv.,' 
increased in consequence of the zeal and 
enterprise of the leading public men. 

So far as .St. Albans is concerned, it has 
to be said that the Straw Hat trade was 
taken up there something like forty years 
ago and that it has flourished exceedingly. 



monopoh- in the department of men's and 
Ijo.vs- hat'^, fnr at h'.th Luton and Dunstable 
omsiderable attention has been devoted to 
this branch <luring the last few jear-;, when 
the hot Mimmers have led to the donning of 
straw hats b\' all sorts and conditions of 
men, and this attention has brought a 
large increase of trade. There is much 
force in the .suggestion as lo the trade 
of I.ulon being dependent Ujion the 
smile or the fmwii of jashinn. This fact, 
coupled with (he proximil\' of the ti)wn to 
London, d.K.s not j>ennit «f anvlhiiig being 
"lieiiind the fair." 

Any review of the straw trade which 
omitted allusion to the local bleaching and 
dyeing industry would be incomplete. This 
has been brought to a high state of [lerfection 
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in Luton and district, and the English dyers 
of plait can challenge the compctitinn nf the 
world. Year by year the principal firms 
seem to improve in rc^'ard to tlie ex(iiiisitc 
tints which they succeed in procuring. 
Large quantities of straw plait are annually 
sent to Luton from abroad to be dyed, 
and are re-exp,irted to America, Canada, 
Australia, Germany, I'rance and elsewhere. 
In regard to the fashions in hats it ought to 
be said that thoufjh there lias been a run at 
times on the fancj- varieties, the sailor shape 
has always been popular with the ladies. In 
the matter of patterns and combinations of 
materials there has been an entire chanije since 
the tixne when the Straw Hat and Bomict 



trade came into prominence. Formerly a 
manufacturer could go on almost indefinitely 
making up hats from a specific shape ; nowa- 
days it is a common thing for orders to be 
received by the merchants for single hats, this 
necessarily rendering it incumbent upon the 
makers to be constantly inventing new pE,t- 
terns. Originality is as much an essential in 
the Stra« Hat trade as it is in the fabrication 
of the ])lait wherewith to make the hats, and 
it is to the skilful designer that the bulk of the 
profits go. The straw trade is one that affords 
ample .scope for enterpri.se, and that those en- 
gaged in it in the past have been pushful is 
proved by the fact that very large fortunes 
have been made by the principal traders. 
W. H. McN.\M.\R.v. 
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ASIMPLK statement in figures will often 
{jive to a reader a better idea of the 
extent of a business undertaking than 
pages of descriptive ivriting. But when the 
figures run into billions the hniits of the 
human understanding are ahiiost reached, 
and the average man experiences only ;i 
sense of bewilderment when he sees the 
numbers in print. 

The hillions of packets, of course, imply 
a huge machiner)' which is at work day and 
night throughout the British Isles, and a 
staff of worker; with whom the most minute 
divi.sion of labour is a necessity, in order to 
produce that smooth and rapid movement 
on which the whole business dcjx:nds. The 
counter clerk who sells the jx^nny stam]), 
and the postman who delivers the letter, 
are the two officials who are known best 
to the public, but the different officers who 
conduct the operations which come between 
the transactions mentioned are almost un- 
known outside the walls of their own offices. 
In the London district alone there are 5414 
U 



[X;rsons employed in the sorting of ]X)stal 
packets, and there arc 658 persons eiij-aged 
in superintending this particular work. The 
postmen of I.{)ndon number 8,776. and there 
is ii miscellaneous postal force, including 
iniiii officers, messengers, etc., of 1,753 
licrsons. These are all cm])loyc<i in the 
work (if the deliver\- an<l the despatch of 
"His Majesty's Mails" in l...ndon. 

,\ \ery l;irgc proportiim of these officials 
are at work at the head office, St. Martin's- 
le-Ctrand, or at the sorting oflk-cs. Mount 
Pleasant, anil here is ti> !)e seen on a lai^e 
scale the same routine Hliich goes on at 
ever}- district branch and head office in the 
l'nite<l Kingdom. 

What becomes <if a letter after it has 
dis:!])peared down the capacious mouth 
which swallows lhousa:Kis of [xistal packets 
daily at St. Martin's-le-Grand ? The first 
pnicess is very simple. The letters are 
taken from the collecting box, and are 
turned out just as they are on to what is 
called the "facing" tabic. Here the letters 
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are " faced " r that is to say, they are placed 
in such a position that the postage label is 
in the right-hand cumer, and is ready for 
the stamper. At this tabic the first attempt 
to divide the corresixm dunce is made, and 
large letters, packets, and newspapers are 
weeded out for separate treatment. Then 
the letters are removed to the stamping 
tables, where they are imprcs.sed by ma- 
chinery with a stamp indicating the time 




six p.m., and, given favourable conditions 

of weather, it will be delivered at the 
Muckle- Flagga Lij^hthousc on Thursday 
morning. 

The letter is dropped into the box, and 
goes through the \-arious processes we ha\e 
described : is sorted into the Scotch division ; 
is sub-.sorted into a pigeon-hole, and after- 
wards into a bundle labelled " Aberdeen 
forward." The bundle is dropped into a 
bag in.scribed with the words "London to 
Aberdeen," and one uf the familiar red vans 
conveys the bag to Euston. The bag is 
handed over to the sorters in charge of the 
two I'o.-it Office sorting vehicles, which are 
run in the down Spjecial Mail Train leaving 
Euston for the \orth at 8. 30 p.m. On this 
train is a mail carriage that runs direct to 
Aberdeen, in which our letter is placed, and 
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and place of (insting, and the 
postage stamp is cancelled. 
New electric motor stamping 
machines are now used for this 
purpose. The stamjied letters 
arc passed on to the sorting 
table.s, u'here they are cUv'idud 
into sections representing the 
great railwaj- lines of the king- 
dom — London, Scntland, Ireland, and several 
large provincial town^^ receiving s|jccial treat- 
ment. A survival ofnid mail-coach days exists 
in the name which is given to the \arious 
sections into which letters are sorted. They 
are called " roads," and on the sorting frames 
will )k found inscriptions such as Chester 
Road, Carlisle Road, or Wurcester Road. 

As an object \c--~:>n in the work of the 
Post Office, let us trace the progress df a 
letter from London to the Muckle-I'^lagga 
Lighthouse, on the island named Mucklc- 
Flagga, to the north of tlie island of L'nst, 
Shetland, the most nortlierly point in the 
British Isles. We ]jo>t 'lur letter at St. 
Martin's-le-Grand on a Sunday night at 
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Aberdeen is reached at 7.35 a.m. on Monday. 
So far the course of the letter has been 
sim|)le and rapid, the remaining stages will 
show how much considerations of weather 
still affect postal operations in many parts 
of the country, and how dependent the 
I'ost Office is sometimes on quite primitive 
means of locomotion. 

The bag containing the Shetland letter 
on arrival at Aberdeen is quickly conveyed 
to the Aberdeen Post Office, where it is 
opened, and the letters are again sub-divided. 
The letter for Muckle-Flagga finds its way 
into a pige<)n-hole labelled " Lerwick," and 
an experienced sorter then checks all the 
packets for the Shetland Isles very carefully. 
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as, in consequence nf the rcinotencss of the 
group, serious delay would ensut if any 
were mis-sent. Then they are tied in 
separate bundles, and are placed in not 
an ordinarj' mail ba^ but a stroiisj water- 
proof sack, labelled ■' Aberdeen to Lerwick." 
and at 145 the same day ('Mondaj) the 
bag is conveyed to the mail steamer, whicli 
starts at 2 p.m. for Scalloway, on the west 
side of Shetland, where it arrives about 
2 p.m. on Tuesday. The mails are rcmoverl 
from the vessel, and placed cm a mail coach, 
for conveyance to Lerwick, un the east side 
of the island, which at this jxiiiit is si.\ 
miles wide. Our ba^ is o])ened at Lerwick. 
and once more the Shetland letter underL;(ics 
the prfjccss of snb-snrtinj,'. It is stamjied, 
and placed in another ba^'. labelled " Lerwick 
to IIarr>ldswick," in the island nf Lnst, The 
bag is convej'ed by the Lerwick and Moss- 
bank mail car, Icavinsj Lerwick at 9.15 p.m. 
Tuesday. The Shetland Isles are -sevent}'- 
three miles from north to sonth, and this 
stage means a \<'ny^ drive with a break of 
a few hours at Voe. Mossbank. which is 
on Veil Sound, the danj^'croiis clianncl that 
separates the inland of Veil from the 
Shetland mainland, is reached at 7.30 a.m. 
on Wcdne-iday. Here the bai; f.ir liarf.lds- 
wick is put on a ferry boat, which starts at 
8 a.m., and is due to reach the other side 



in an hour, the distance 

being three miles. But 
the tide in Yell Sound 
has a speed of nine miles 
an hour, and, in a gale 
of wind, is the terror of 
seamen. 

LIsta is the landing- 
place on the other side, 
and we are now in the 
inland of Veil. A mail 
car takes our letter five 
and a half miles to liuna- 
\oe, and another car from 
there to CulHvoe, twenty 
miles further on, and the 
letter is opposite the 
island of Unst at 3 p.m. 
on Wednesday. The 
ferryman who plies be- 
tween the i.slands of Yell 
and Unst, across a channel 
one mile in width, takes charge of the letter, 
and he should arrive at Tranavoe, in Unst, 
about 3.30 p.m. There a mail car awaits to 
carry the letter eleven and a half miles across 
the island of Unst, and it arrives at Harolds- 
wick at 6.30 p.m. the same day. 

-And the last .stage of the letter arrives 
when the following morning a foot po.stman 
.starts for the shore station of the Muckle- 
riagga Lighthouse, where he delivers the 
packet. lint here it may lie for weeks 
before the people on the shore can com- 
municate with those in the lighthouse. The 
Hriti.sh Isles in the.se northern latitudes end 
in grand and dangerous rocks, and it is 
upon one of these, rising to a height of 
two hundred feet, that the Muckle-FIagga 
Lighthouse is erected, the real Ultima Thule 
of X<)rth Hritain. 

In order to observe more closely another 
department of Tost Office work, let us get 
back to London. Travelling pist offices, in 
which postal work is conducted in trains 
which are in motion, run every night from 
k'.u.ston Square to Aberdeen and Holyhead, 
from I'adclington to I'enKance, from Waterloo 
to Southampton and Dorchester, from Bristol 
to Newcastle, and in Ireland between Dublin 
and Belfast and Dublin and Cork. At 
different points on the route of each train 
are erected standards and nets for the 



HIS MAJESTY'S MAILS. 



deiipatch and receipt of mails. Hays are 
dropped, and others are collected, as tlic 
mail train rushes alonj;. Tlit; hwi;; to be 
fonvarded is suspended from a projecting 
arm at the station; is so knocked off by 
a projection from the train in full motion 
as to fall into a net which is attachwl to 
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of letters j^oes on merrily: the car is fitted 
u|) in all res])ects like an ordinary sorting 
office. ThL' cost of the conveyance of the 
mails by railway amounts to more than one 
and a-half million pounds aimiially. 

The letters posted in London for lai^e 
pruviiicial tnwns, such as Leeds, Liverpool, 
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necessary to make special provision for 
this department of post office business. 
Electricity, indeed, plays a most important 
part over the whole buildini;. and the only 
portion of the premises to which there is a 
supply of gas is tS'.e kitchen, where it is 
used for cookiny purposes. ICvcn in the 
heatiny of the wax used in seatin;.; the mail 
bags electricit)' is brou;^ht into use. 7"he 




wax is placed in small copper pans which 
rest on electrical hot plates. 

The undelivered postal packet is always 
a source of great distress to tlie Postmaster- 
General when he makes his aniuiai report. 
and it would .seem that either the British 
public is growing more careless or its faith 
in the omniscience of the I'ost Office is 
increasing. Take, for example, the case of 
Leeds, where in one year there were 31.9'^ 
letters which could neitl.cr be dcH\crL-d to 
the addressees nor retnrned to the senders. 
In other large towns the figures are not less 
startling. 

Pro[K;rty of the value of ;ir6So,ooo was 
found in one year in letters opened in the 



Returned Letter Offices in the United 

Kingdom. Strangest of all phenomena in 
the statistics of human frailt\- is the fact 
that 345,6go packets ha\e been posted during 
a ]X:riod of twelve months without an address, 
and they actually contained cash and paper 
money to the value of ne.irlj' ;f7,soo. 

The statistics of the post office in a large 
town like Li\er])ooI are interesting. The 
]3opulation is about 700,000, and in 
one ordinary week there were deliv- 
ered in the di.strict 1.724,93s letters; 
716 ])ostmeii are employed in the dis- 
trict; and there are 447 town letter- 
bnxus. l,i\er[)ool is an exce])tinnaily 
bu,-^y i)ost office centre, because of 
the foreign mails which are cnade 
up here. Tlio.se for West Africa 
have to be enclosed in waterpriwf 
bags, as at some places they are 
thrown overboard, and are wa.shcd 
ashore through the surf 

The chief differences between Lon- 
don and a jirovincial town as far as 
the post office is concerned consist 
in the cross jwsts and rural district 
systems which are in existence in 
the big C(juntry offices. In the Liver- 
pool district there are five district and 
twelve sub-district offices, at which 
the postmen not tmly deliver and 
collect but -Stamp and primarily sort 
the letters they collect. A countr)' 
jjostman in these districts is a man 
from whom much is expected. 

Before the year 1897 there were 
hundreds of places which had never 
boasted of a free delivery of letters. The 
inhabitants of many i.wlated rural districts 
had to make their own arraufjements for 
getting their letters from the nearest town. 
But this is now altere<l, and the extension 
of rural ])osts is practically complete. The 
rural post office is in miniature what the 
big tiiwn office is. with the important ex- 
cei)tiiin that the sorting is here reducetl to 
a minimum. 

This sketch <jf the work of the Post Office 
in the British Kles would Ije incomplete 
widinut some reference to the mail routes 
to the Continoit By far the greater number 
of Continental mails goivVf Dover and Calais, 
and by this route goes ever>' week, on P'riday 
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e\"enings, the Indian mail. The carriaj:;e of 
the mails by the packet service costs the 
Government nearly ;£25.000 a year, and in 
cases of delay the I'o.st Office has the right 
to fine the contractin<j company £■, for 
twenty minutes, and £s fur every additional 
fifteen minutes. Tlie London to Dover 
mail train has a sortinj^ carriaj^c attached 
every night, but im Fridays the number of 
bags carried is greatly in excess of other 
days. The bags of the Indian mail not 
infrequently number over 1,800, each one 
of which weigh.s on an average 50 lb. 
They do not ail come down to Dover by 
the same train or cross by the same boat, 
but they unite at Calais, and cross the 
Continent to lirindisi in charge of a man 
from the Li>ndon office. 

The total number of persons employed 
in the Post Office in the United Kingdom 
is over 173,000, of whom about 35,000 are 
women. Of these, by far the larger pro- 



porticjn deal with his Majesty's mails, 
either solely or in addition to telegraph, 
money order, and savings bank duties. 
The parcel po.st comes, of course, under 
our title, but it calls for no siiecial treat- 
ment, as in so many ways the parcel is 
governed by the same conditions as the 
letter, and we have always included it in 
the term " pt>stal packet." The number of 
parcels conveyed by the I'ost Office in one 
year, according to the most recent return, 
is 81,017,000, and a large number of these 
arc carried on the back of the long-suffering 
postman ; yet there are critics of the Post 
Office who have complained of the gait of 
the average postman ; they have a.sscrted 
that he does not carry himself well, that 
he seems depressed, and takes a cj'nical 
view of things. Both mentally and 
phjsically he scums overburdened with the 
rcsponsibilitv and the weight of " His 
Majesty's Mails." 

I'JJW.^KIi Hkxnktt. 
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m ci);il ]jresciUs 
indued, weirdly 



LTNl'ROMISIXG tin, 
j the pniductioiniri; 
some i ti teres tiiij; ; 
picturesque ieaturus. 

The es.scntiiil princi[)lc is, of course, the 
subjection of curtain classes of cual to j^'rciit 
heat in a closed vessel, when a part of the 
substance passes off as j;as, and can be 
collected to burn with a luminous flame at 
the end of a i)i]x:, Iniaj^ine, theretore, lon^ 
lines of small, black, round doors, one line set 
above aiiolher, in a lonj^, black Hall, havinj,' 
black pipes risiiijj upward from near the 
doors, to a loni; black bos at the top of the 
wall. The wide roof above is dark and 
dinjjy, and heaps of coal oppisite the round 
doors add to the prevailing; hue. From this 
bit; black cavern the magicians of manu- 
facturers produce the brilliant artificial litjht 
which i.s to illuminate so many hours of 
darkness. 

Suddenly a group of men come on duty. 
One of them swings open a door, and flames 
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burst uildl>- fc.rth, li!,'hlini,' uj) the dingy 
buildiuf; with a weird aiui lurid glare ; but 
-the three men — ftir there are three \m a gang 
or group who work together here — s]x;edily 
rake out the fiery hot mass from within, and 
it falls through an ojiening in the floor — 
protected by a sheet of iron — to the shed 
below, where other men are waiting to quench 
it with water. 

Hissing and steaming, the stufT quickly 
ciMils. and is ninv known as coke. The small 
will be sifted from the large, the small cinder 
being known as " breeze." Coke is the coal 
from which the gas has been " distilled " or 
extracted ; the door whence it came is the 
entrance to the retort ; while the building is 
known as the Retort Hou.se, in which the 
coal gas is actually produced. 

Having cleared out all the coke, the men 
proceed to re-charge the retort. If experi- 
enced and well up to their duty, they work 
with a .swing and a rhythm of action which is 
good to see. Their object, of course, is to 
get the door of that fier>- 
furnace closed as soon as 
possible. 

While one man, with a 
regular s«-a_\' of his body and 
a swing of his arms, throws 
one shovelful after another 
of coal into the white-hot 
opening, his comrades are 
filling the scoop. This in- 
strument is like a I'lng pipe 
cut lengthwise midway in 
two, and is fitted with a long 
cross-handle at the end. 

When it is full the leader 
of the group gives the word ; 
e.ichof the three men throws 
a cou|)le of shovelfuls to the 
end of the retort, the leader 
grasps the cross-handle, his 
con. panions lift the scoop in 
the niifldle by means of an 
imn rod placed underneath, 
and it is then run smartly 
into the retort over the 
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rod, turned briskly, 
and pullcid out empty 
with a flourish 1 The 
whole process is so 
deftly and system- 
atically performed 
. that probably about 
the same amount of 
coal is shot into the 
retort on each occa- 
sion. The pet-form - 
ance is gone through 
twice for each retort, 
and hy this method 
the vessels are 
chai^^ according to 
their capacity for 
yielding the best 
results. 

The work i s 
arduous in the great hcnt, and in large 
establishments a group of men are allowed 
a spell of rest at the lapse of each half-hour, 
their shift of work occupying about eight 
hours before they leave. But, again, in some 
works machines running on rails in front 
of the lines of doors are used to rake out 
the glowing coke and re-chai^e with fresh 
coal. Six hours is about the length of time 
which the coal is allowed to remain in tlie 
retorts to give off its gas. The retorL-! are 
usually made of the most stubborn fireclay, 
and are three inches or so in thickness. 
They are built together very solidly o\cr 
furnaces, and are almost continuously kept 
white-hot The heat of the furnaces is in- 
tense, being considerably o\er 2,000 degrees 
Fahr. The temperature may be tested in 
an interesting manner by placing a piece of 
platinum in the furnace and, when hot, plung- 
ing it immediately into water ; the ri.'ic in 
temperature of the water is then taken, and 
an appro.ximate estimate formed of the heat 
in the furnace. 

■ But we must follow the atlvcntures of the 
gas. It ri.ses from the heated coal in the 
closed retort, and escapes through the pi[>es 
to the large black box above, which contains 
tar water, and is call--d the hydraulic main. 
The pipes dip into the water, and by this 
arrangement the gas is prevented from 
returning to the retort. Both 
water are condensed from the 
13 
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overflow pipe leads them down to the tar 
well. 

But the gas itself passes on by a pipe 
running out from the overflow pipe above the 
tar well to the condensers. These consist of 
an arrangement of numerous bent pipes, of 
which there are several types, kept cold, their 
frigidity causing more tar to be collected, and 
from these pipes the tar slowly trickles down 
to a tar well. After pa.ssing through the 
condensers the gas is still very impure, and 
has to be washed and scrubbed, and treated 
with lime to free it from its ammonia and 
sulphuretted hydrogen. 

The " washer " consists essentially of a suit- 
able receptacle containing water, and the gas 
is simply sent through this water, which 
dissolves some of its impurities ; but in the 
"scrubber," through' which it next passes, it 
is led up a large pipe or tower filled with deal 
boards, or with coke having water trickling 
over it. The wasiicr and scrubber are com- 
bined in sonic manufactorie.s, but in any case 
the water s(«in smells strongly of ammonia, 
and indicates the quantity of that chemical 
which is being extracted from the gas. 
Again, by another system of .scrubbing, the 
gas is drawn up through a confined .space 
through which spray is made to descend. 

\n "exhauster," consisting usually of a 
imp, which is fixed further on — 
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generally at the station meter house — draws 
the gas from the retort through all its mazy 
windings, a steam- jet injector being also 
used as exhauster in some works. 

After being scrubbed, the gas is made to 
pass through thick layers of fresh slacked 
lime in tanks to free it from the evil-smelling 
sulphuretted hydrogen, bisulphide of carbon, 
and carbonic acid. Other substances beside 
lime are sometimes used, such as slightly 
moist iron oxide, mixed with sawdust, or 
chaff, to render it porous. The object «hich 
must be obtained. howe\er, is to bring up 
the gas to the Parliamentary standard of 
purity. 

The freedom from sulphuretted hydrogen 
should h>e shown, not only by the absence of 
its very unpleasant odour, but by the fact 
that ten cubic feet of gas shall not show a 
stain on lead paper ; furthermore, not more 
than twenty-two grains of sulphur, or four 
grains of ammonia, must be traceable in a 
hundred cubic feet. 

Passing from the lime tanks, the gas 
goes to the station meter house, where it is 
measured, and where the pressure instruments 
are kept ; it is then at last allowed to escape 



to those immensely large round gas-holders 
which form the most prominent object of 
any gasworks. These huge vessels are built 
over great tanks of water, and in them 
the gas is stored and kept ready for 
use. 

It is important to notice that the Hmc 
purifiers are so constructed that when one 
part is saturated with impurities, the stream 
of gas can h>e directed to a freshly renewed 
portion, while the impure lime is removed. 
Indeed, this principle applies throughout, the 
apparatus being so arranged that some parts 
can be thrown out of action while other parts 
are continuing the work. 

The ingenuity of chemists and of engineers 
has enabled manufacturers to increase the 
volume and enrich the illumination by the 
use of water-gas and of vapour from mineral 
oils. The combination of these two products 
is known as carburettcd water-gas, and it may 
be said without exaggeration that the pre- 
paration of this compound now enters very 
largely into the manufacture of gas. And so 
long as the product is up to the Parliamentary 
standard of fifteen or sixteen sperm candles in 
illuminating |K)wer and is free from poisonous 
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vapour, there is, of course, no fraud in thus 
producing the iiluminant. 

More than a hundred years atjo Lavtiisk-r 
showed that hydrofjen and carbonic-oxide 
could be produced b)' i>assiny steam throu^jh 
fiery hot col<e, air being supplied at intfir\als 
to maintain the coke in a radiant i^luw. Tlie 
hydrogen gas and carbonic-oxide mixed to- 
gether make the ixjpularl)' called ivatcr-t,'as. 
Burnt .alone, it is very hot, but its illuminating 
power is slight ; it is, therefore, enriched 
or " car buret ted " by mingling it with 
gas made from mineral oil. The process 
consists essentially in passing the water- 
gas through receptacles called " car- 
buretters " containing intensely hot 
bricks with the oil sprayed on them. 
Waste fat is used in some parts of the 
world a.s a source of <)il gas. 

So largely is this process emploj^ed 
that a firm in London has constructed 
suitable apparatus, for use in Great 
Dritain and other parts of the world, 
capable altogether of producing the un- 
thinkable quantity of nearly 406,000,000 
cubic feet daily. Not only do mammoth 
concerns like the Gas Light an<l Coke 
Company of London use it, but much 
smaller undertakings in different ])arts 
of the country, while it has made its 
way to Shanghai, in China. 

Gas differs, however, very widelj' in 
price. The Gas Light and Coke Com- 
pany, for instance, which is said to 
manufacture the brain-bewilderinj; (|uantity 
of 33,000,000,000 cubic feet amniall}-, charges 
3s. per thousand cubic feet — and this is a 
reduction from a previous charge : but the 
South Metropolitan, which is said to manu- 
facture little mure than half that gigantic 
quantity, chaises 3s. 3d., the same prifc 
which rules at Plymouth, while in Mime 
places the cost is as high as 4.S. fid. 

The gas industry is, no dmibt. still one 
of the great trades of the omntry. It is 
useless to quote figures, which m;iy change 
from year t) year, as to numbers of wi>rks 
in existence or the multitude of men em]jloyed ; 
but the round, familiar gas-lmlder may be 
seen almost everi'where. Has this large 
industry a future, or is it destined to decline? 
No man can say. Electricity is a powerful 
rival ; but the briihant results of compressed 



incandescent gas and the immense u.se of 
gas for pur[xj.ses of heating indicate that 
it will not yield without a struggle. 

The ground.s of the great Gla.sgow K.xhibi- 
tiim in 1901 were radiant at night with a 
soft, white light, which experts declared to 
be the perfection of artificial illumination on 
a large scale. The light was not electric, but 
was produced bj- gas ; it was u.sed on the 
new high-pressure principle, and with incan- 




descent burner-^. I'nur of the Keith burners 
grouped ill one lamp yieldefl a resplend- 
ent light equal to at least T,300 s])erm 
candles, and iiuite threw into the shade the 
electric arc lamps by the water-chute, which 
«erc each supjjosed to be equal I') 1,000 
candles. 

So successful, indeed, were the results that 
the avithorities of the Turin Exhibition in the 
fi'llmving year decided to illuminate their 
gmunds ill a similar manner; and during the 
winter of 1901 3 the s<iuth nave of the 
Crystal I'alace at Sydenham was made re- 
splendent by gas used on the same system. 

Intensified gas-li|^liling— that is. the high- 
pressure system — was invented by M. Greyscm, 
a Belgian gas engineer, in 189O; the incan- 
descent mantle ga.s-lighting having been 
invented by Haron Welsbach, an Austrian, 
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about ten j-ears pre\'iously. M. Grej-^un 
introduced a burner which, by the use of yas 
at a hif;;h pressure, and consuming; only the 
averafje ten feet per hour of the ordinary 
burner, drew five times its vulume uf air 
per hour into the combustion ; and usinj^ 
with it an incandescent maiUlc he obtained 
an immensely increased lij,'ht, equal to that 
of more than 300 sperm candles. 

This is the essential principle, llut for 
the satisfactory working of this principle it 
is necessary to increase the pressure of the 
gas about four times more than that at which 
it is usually found in the mains ; and his 
method of coinpressini; the yas was not in 
practice very .successful. 

Several other plans were suggested ; and 
one of the most satisfactory was the auto- 



matic compressor, introduced by Mr. James 
Keith, C.E. — the actual inventor being, we 
believe, his son, Mr. George Keith — and it 
was their method b\- which the verj' beautiful 
results were obtained at Gla.sgow and Turin. 
A suitable burner is also a necessity: but into 
the battle of the burners wc need not enter. 

Thus, while the opening years of the 
nineteenth century saw the gradual adoption 
ol gas as an illuminating agent, the ujiening 
years of the twentieth century behold a 
remarkable develu]>ment of its power and 
resources. A soft, white light beams from 
its best burners, and multitudes of persons 
u.se its flame as a fuel. Stri\ing to hold its 
own, it seems more efficient than ever in 
diffusing light and warmth, and so supplying 
two of the great needs of mankind. 

V. y\. Holmes. 
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IT is not necessary-' for the purpD- 
present article to enter into ;i 
detailed history of the biwcnit 
the cako, although such a task would, no 
doubt, be attended with considerable interest. 
Among the early Romans it was the custom 
to break a cake above a bride's head as a 
token of good luck. This, however, was long 
before the custom of throwing rice, ojci 
shoes, and ccufetti after the bride. Cakes 



un the Ijasis ..if a calculation made by an 
authority in the matter, that there are about 
25,000 persons employed in the manufacture 
of biscuit.'; and cakes. The majority of these 
workers are, of course, attached to the leading 
firms. Fur instance, one house may have 
1,500 or 2,000 emjiloyees, whereas a much 
smaller manufacturer may be unable to 
employ a hundred, or even a .score. 

Mrist of the large firms have a night and a 




alsiD performetl an inipnrtant part in matri- 
monial separations. When a husband and 
wife decided to part, a cake would be 
broken in twain, each retaining a half, 
which, like rosemary, was " for remembrance." 
But in these practical and matter-of-fact days 
biscuits and cakes are produced and ulili.sed 
only for consumption. 

It is not possible to lay dmvn any 
specific figures in relation to this industry-, 
for the simple reason tiiat nobinly ajipears 
to have thought it worth his while to cnmpile 
a statistical work on the subject which slmulil 
be kept up to date aiid as a book uf refer- 
ence. It is therefore onI\' by comparison aiid 
computation that we can arrive at a repre- 
sentative aggregate. Hut it may be stated, 



■ >Iafr, and machines are constanll\' giiing. 
s the aim of the makers to get the biscuits 
J the hands— (ir mouths— of the |)ublic as 
n after |)rodnctiou as jdissiblc. Practically 
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had but two or three competitors to wrestle 
with, has to-day to reckon with between 
thirty and forty. It is interesting, in pass- 
ing, to note how the word "biscuit" has 
varied in the sjKlhng through the cen- 
turies. In the fourteenth it was written 
"besqiiite"; in the fifteenth, " bysquyte" ; in 
the sixteenth, "bysket"; and in the eigh- 
teenth, " bisket." The present method of 
spelling the word is, letter for letter, the 
same as the French. The derivation 
of the word is clearly shown in its com- 




position — thus, " bis," twice, and " cuit," 
baked, or twice-baked — and has reference 
to tlie custom of doubly cooking biscuits 
which prevailed in the distant past, at a 
time when they were rendered so hard as 
to ensure their keeping for a great length 
of time. 

Kvery biscuit manufacturer with a trade of 
any dimensions must have plenty of storage 
room, in which to keep the various ingredients 
in bulk. Flour, sugar, butter, eggs, almonds, 
dried fruits, essences, syrups, etc.. all havclo be 
received in large quantities nearly every day. 
They are, however, used directly, or soon 



after arrival. To all intents and purposes, it 
is a case of going in at one part of the build- 
ing raw, passing .straight through and out, 
cooked, at another. Some articles are kept 
in a cold storage chamber, in which the tem- 
perature is eighteen degrees below freezing 
point. 

Various kinds of flour are used for different 
kinds of biscuits. There is also an elaborate 
process of blending employed. The flours 
are put into "hoppers," and during a single 
journey down and up again they are blended, 
mixed, sifted, and pass into a sack ready 
for use. The sifting is necessary not only 
on behalf of the consumer, but of the 
manufacturer also. Any foreign substance 
contained in the flour might not alone be 
detrimental to the flavour of the biscuit, 
but render a large stock unsaleable. 

I'ure butter is used for the rich cla.ss of 
biscuits, and lard for the plainer kinds. Both 
are broken and beaten up, the more easily to 
be manipulated. Eggs are also broken, turned 
into a large metal cup, and beaten up : 
almonds are blanched finst by machinerj', and 
finished by hand. The various ingredients, 
all having been duly weighed, are thrown into 
huge mixers, where they are thoroughly in- 
corporated, and the dough kneaded. 

When the dough is taken out of the 
mixer, in a bulky and sticky mass, it 
is dusted ^vith flour, and passed through 
various rolling machines or brakes, by 
means of which It is flattened out to the 
required thickness for the biscuits. Thus, 
in long .sheets or ribbons, it passes along 
to be dealt with by the biscuit-cutting 
machine. This machine is fitted with 
rollers, endless webbing, a series of cutters 
on top, and carries beneath a procession 
of metal trays. There are men to feed and 
relieve the machine. One man introduces 
into the machine a length of dough, which 
is carried along on the webbing, beneath 
the cutters, for the biscuit shapes to be 
.stamped out. The ribbon then divides, the 
waste rising on to a roller and being carried 
into a receptacle ; at the same time the 
unbaked biscuits pass through underneath, 
and arc dropped automatically on to the 
metal trays, which synchronise in their move- 
ment so as to receive the rows of biscuits 
from the cutters. 
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The popular biscuit known as the 
"Colonial" — a long, straij^ht biscuit, grooved 
on top — differs somewhat from other biscuits 
in the process of manufacture, in this in- 
stance the dough is forced through numerous 
apertures, in which are ;i number of metal 
protuberances, and thc'^e form the grooves 
as the dough [lasses through. The latter 
comes through in long strips, and is subse- 
quently cut into shorter lengths, and laid 
upon trays in the manner alreadj- described. 

The trays, on which are the raw biscuits, 
are taken off the machine and straightwaj- 
placed in the oven. The latter is fitted 
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upon wliicii the trays 
repose, passing slowly through thu oven, 
and being baked on the way. lly the time 
they have arrived at the e.vit door tliey 
are baked to a nicety. The trays are taken 
from the oven, the biscuits remove<i into 
wooden receptacles, and placed on racks to 
Cool. It is one continuous operatinti. The 
progress of the biscuits through the oven is 
exactly timed, the period varying, of course, 
with different biscuits. 

This method of baking is almost universall}' 
adopted, although there are different types 
of oven. One consists of a roomy chamber, 
in which is a kind of huge paddle-wheel, the 
biscuit trays being carried round the circum- 



ference, the process of feeding and relieving 
constantly going on through a long, narrow 
aperture in front. The wheel is timed to 
pause at the opening sufficiently long to 
alkjw of so many trays being taken off 
and so many put on. Then on its way 
again. One revolution of the wheel bakes 
the bi.scuits. There are al.so hand ovens 
and hand-made bi.scuits. This form of 
labour bec(nnes necessary on account of the 
delicate composition of the bi.scuit, which 
would be entirely spoiled if dealt with 
by machinery. The work looks childishly 
simple, yet is \ery difficult, taking several 
years in which to attain proficiency. Any 
ine.vperienced person attempting the task 
would be doomed to complete failure. 

An interesting process is the making of 
the small cakes known as Fairy cakes. A 
large tray, fitted with 
metal cups, passes 
under a series of 
feeders, w-hich auto- 
matically drop the 
wet ingredients, in 
the form of " dabs," 
into the cups. The 
tray then pas.ses on 
to the oven. The 
cleaning of the metal 
cups, prior to receiv- 
ing the ingredients, 
is done automatically, 
and is also Interesting. 
A number of circular 
" rubbers," which 
exactly fit the cups, 
are kept constantly and rapidly revolving. A 
tray of cups is held against the rubbers — 
one rubber to each cup — and in a trice the 
whole have been thoroughly cleansed. It is 
a wonderful time-saving contrivance. 

We now come to the wafer making, 
which is a \ery interesting branch of the 
industrj'. A large circular chamber, heated 
by gas, is fitted with a series of large 
metal moulds. The liquid is poured into 
the latter, .stamped with the name and 
pattern, and cooked in one revolution of 
tlic chamber. Twenty -four wafers are made 
in one operation, the sheet being sub.sequently 
divided up into single wafers, either by 
hand or by a cutting machine, also in one 
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the stove, re- 
ap])caring at the 
mouth with the 
wafers cooked. 

Another ver\- 
interesting de- 
]).'irtmcnt is that 
in which the icing 

i,S d<.>] 



Biscuits 
de- 



operation. After the wafers are cut they are 
ejected at the rear of the machine, where 
a number of girls are ready to receive and 
pack them. Another kind of wafer, known as 
the "Cornet," is fashioned in the form of a 
hollow cone. It is newer than the plain tablet, 
which i.s not now .so popular. The imple- 
ments and proce-ss of mnnufacturc of this are 
curious. The stove is the same as in the case 
of the other wafers, but in the bottom half of 
the moulds is a series of conical apertures, 
having small holes at the bottom to a<liiiit 
air ; the top ha!f of the moiilil is fitted with a 
corresponding series of conical protuberances 
made to fit almost flush 
The liquid ingredients ;ir 
contained in a metal rcsei 
voir, in the floor of whic 
area number of .small jet 
one to each ajrerture 1 
the mould, and .so arrangu 
that they may be brou^;! 
immediately over then 
Thus, by means of un 
form pressure, all 
the jets are made 
to eject into the 
apertures an equally 
distributed quantity 
of liquid. The reser- 
voir is then removed, 
the mould clo.sed 
down, and sent round 
14 



with fancy 
signs in sugar on 
t()]3 are familiar 
to most people, 
but (Jossibly very 
few are a\\-are of 
the method by 
which the effect 
is ])roduced. It 
is done almost entiru-ly by hand, and 
almost e.\clu.sivel\' by girls. No doubt 
the latter are selected f<ir the work on 
account of their deftness and lightness of 
touch. The icing sugar is containe<l inasmall 
canvas bag which tapers to a narrow neck, 
and is fitted with a metal perforated end. 
The biscuits are spread out on a bench ; 
the girl takes the icing bag in her right 
hand, and by applying slight pressure 
forces the contents through the perforations 
at the end, which adhere in a fancy design 
to the top of the biscuit. Then there is plain 
icing. l-"or this a kind of artist's palette knife 
i^ dip|)ed in the liquid, and lightly passed 
over the to|> of the biscuit. 
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There is not much to add concerninf; cakes, 
the manufacture of which is practicaMj- em- 
bodied in, or attendant u])o[i. the manufacture 
of biscuits. The processes are much the 
same up to the douj;h stajje, when they tjo 
their different ways, biscuits to the rollini; and 
cuttinfj machines, calces tii the tins. The 
most popular calves arc those which are called 
" slabs," which are subsequently cut into 
wedjjes or slices b\' the retailer. In conncc- 
ticn with this department, larj^e quantities 
of lemon, oran_L;e, and citron peel are dealt 
with in their raw state, and (ireserved by 
.special processes, Wcddinfj cakes occupy a 
department of their own, but a recital of 
their methods of manufacture would partake 
largely of a reiretition of the above. The 
component ini^rcdients are richer, and the 
icing more elaborate ; albeit full-blown ro-es 
and graceful scrolls may Ijc formed while 



yoi 



wait. 



There are hundreds of different kinds of 
biscuits and cakes, and new ones are con- 
stantly being put on the market. Certain 
biscuits, such as the " Osborne," " Oswego," 



" Milk," " Ginger Nut," " Lunch," etc., have a 
well established demand, but the public are 
ever lc«ikini,' for new forms, and will some- 
times unwittingly welcome an old friend in a 
new guise. Fresh ideas for biscuits, both as 
retjards shajie and form and blending of 
fla\-our,s, are ccinstantlj' being triefi. The 
leading firms, whose names are household 
words, work well together. Among the best 
known may bo mentioned Messrs. Peek. 
l-'reaii and Co,, Limited, at whose manu- 
factory our photogra])hs were specially taken 
for the pur[>oscs of this article. 

This company's e.stablishment at Ber- 
mnndscy covers three and a half acres of 
ground, where between i,/OOand i.Soo people 
are employed. In one of the rooms there 
is a large mixer wliich during the Franco- 
German War was kept busy turning out 
huge quantities of bi.scuits for the relief 
iif I'aris. It is stated that 700 tons were 
despatched in a single day, being part of 
upwards of ten million jjounds of biscuits 
.supplied by the firm for the purpose within 
a fortnight. H. L. Au.\M, 
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SORTING AND I'ACKIXG BISCUITS. 




t.AtlV TO ST.AHT, 



RAILWAY ENGINEMEN AND THEIR WORK. 



ALTHOUGH the cnt,'iri(;-(l river is the mo^t 
^ familiar of objects, besides \n:ur^ one 
of the most respcnisible >.L.T\;ints of 
the public it is passible tn inia^fiiie, the 
Drtlinar>' traveller ha« but the vat:;iiest idea 
concerning his training and duties ; while 
of his life off the footplate he nia_\' be written 
down entirely ij^norant. In this paper we 
purpose dealinjj with every interesting' phase 
of the en j'inc man's career — the term ■■ eni^ine- 
man" including not only drivers and firemen. 
but all who move and have their lx:ing anions; 
locomotives — and, since [)ractice varies slii^lnly 
with different companies, care has been 
exercised to treat the subject in as rejiresent- 
ative a manner as possible. 

The enginemun commences h:^ career as a 
cleaner, and the candidate for footiilatehnnnurs 
must have attained sixteen \'ears of a^'e. 
Many companies enforce a height standard 
for cleaners, viz. that the latter must stand 
5 ft. 4 in. ; while all insist mwrn a nie<lical 
examination and >ight testing operation. 
The term "cleaner" exjilains itself. Directly 
the engine is cold the cleaners, who usually 
work in gangs of four, the senior of them 



being known as the chargeman cleaner, get 
t.> work. They first nuigh-wipc the ilia- 
chinery. which is nnwtly c.nered with oil.aiul 
wilh the oily waste, after they have done 
ever> thing else, clean the wheels. Of course. 
]>articnlar attention mu-t be paid to the 
cleaning of the machinery; and. in order 
lo stinuilate \igilance, a suitable reward is 
given for the disco\ery ..f any (law. The 
sati^f/ictory completion of the c!eaner^' Job 
is certified b\- tin- chargemaTi cleaner. 
When a cleaner ha-, -erved thriv or four 
vears he bec-m.'s a litter's .■is-istanl. 

lOverv nmning-hed has ;, >iaff ..f fitters, 
presided oxer bv a fnreman-fnter. « ho carrv 
out ordinarv repair-, Tlierefore, whilst 
serving a short apprenlice-hip with the 
fitters, the \'outig enL;i]ieman is able to pick 
up some lechiiicil knnwlidge '•( llie nia- 
ehinerj-, with uhieh he i- already familiar 
by ^ight. The next >tep is that .if shmurng 
fireman, which permits him to mount the 
footplate for the first lime in an official 
capacity. His little engine, howeier, i.s only 
eni])loyeil about the \ard, darting hither 
and thither in quest of trucks, marshalling 
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ON THIi JOIIKNKV ]-KOM LONDON TO TAUNTON, 

TRAVK1.1.[NG ABOUT FIHTY M[LHS AN f- 
PHOTOGBAE'H WAS TAKKN, 

the latter when caught, and, in short, doins; 
the sculHon's work for the leviathans of the 
road. 

Having become a qualified fireman, the 
engineman is promoted to be what is t^-rmed 
a third-class one, who.se duties arc confined 
to engines workinjf local, or " box," goods 
trains on branch lines, or to those employed 
in " banking,"' that is, assisting goods trains 
from behind when ascending inclines. The 
rank above the last-named is second-class 
fireman, who works on main-line goods 
trains ; after which comes iirst-class fireman, 
or fireman of pas.senger trains, whether they 
be slow, local, or ex])ress. A first-cla'^s 
fireman is also understood to be capable »( 
taking charge of an engine in emergency, 
having by now passed an examination for 
the purpose. In course of time the first- 
class fireman commences his career as an 
engine-driver from the bottom of the driver's 
ladder, that i,s, either in charge of a shunting 
engine or as an engine-turner. The latter 
post means that he meets and takes over 
the goods and passenger locomotives on 
entering the running-shed at the end of a 
trip, and remains in charge as driver whilst 
they shunt, turn round on the turn-table, 
coal, and steam gently into the .shed to be 
stabled for the night. It must be explained 
that engines coal at the end of a journey, 



both in order that a ver^' 
dirt)' operation may be 
accomplished before the 
engine is cleaned up pre- 
paratory to its next trip, 
and to avoid delays on 
going out in the morning. 
Having served his time 
as .shunting-driver, pilot- 
man, or engine-turner, the 
engineman is promoted in 
turn to the jH)sts of third- 
class driver, working local 
goods trains ; second-class 
driver, working main-line 
go<jds trains ; and first- 
class driver, employed on 
passenger trains exclu- 
sively. Concerning the 
latter, a point to be em- 
phasised is that there is 
no difference in rank or 
who drives the "crack" 
express and the driver of the slowest and 
most obscure branch-line passenger train. 
Most persons have an idea — and it is a very 
natural one — that the drivers of the fast or 
long-di.stance express trains are better paid 
than the remainder of their coit/rcrrs ; whereas 



between 




RAILWAY ENGINKMKX AND THKIR WORK. 



109 



the former are only picked men, formint^ the 
engine-drivers' guard corps, so to speak, and 
receiving; nu extras save the honour and 
glor>-. A man, liowcver, who lias attained 
the rank of secotid-class driver need not 
seek promotion ; he may, if he prefers it. 
remain where he is, in charj^-e of goods trains. 
As a matter of fact, a man in the higher 
grade of goods train driving will make more 
money than is [»ssible in the case of 
ixissenger train driving ; but, on the other 
hand, his hours will be much longer, and his 
work altogether of a more ardnous and less 
interesting description. On llrilish raihvajs 

the rule obtains 

that the same men 
— both driver and 
fireman — are kept ti) 
the same engines in 
the passenger and 
long main-line goods 
services. On all the 
great .American and 
Continental roads, 
however, the sjstem 
of "first in first out" 
has been adopted, which 
engines are sent out fmrn 
in the order in which they 
and the men take whichever 1 
hapjjens to fall to their Int. 

Before describing the ro 
peculiar to an engine-driver, tin 
of enginemen, by 
examinations, must be c.\])litine(i 
lad wishes to qualify for third-cli 
he must be able to read and write ; and at 
this stage also the sight test is of a rigorous 
character. The danger of colour blin<lness 
in the ca.se of .signals is guarded against by 
showing him a tray full of skeins of wool 
of all shades of colour. The examiner picks 
out a skein, and the candidate has to match 
it from among the heap. Further, the 
latter has to be able to read lettered cards 
at .stated di.stanccs. The exaniinatimi for 
.sight is repeated at every rung of the ladder 
till the engineman rises to second-cla^s 
driver; it then takes place ])eri"dicall)-, the 
interval between each varying with dilTerent 
companies— with the Great Western a driver 
over sixty years of age is examined every 
year — till he retires. 



Before a man becomes a first-class fire- 
man he has to pass an examination in 
the mechanical working of the locomotive, 
which examination becomes harder and 
more searching as he passes through the 
different grades of driver. Every incentive 
to study is offered by the authorities in 
the shape of placing working models at 
the dispo.sal of the men. But the officials 
who examine him are not satisfied with 
theoretical knowledge alone ; they require 
convincing that, if anj'thing goes wrong, 
he is in possession of sufficient practical 
ex])erience to locate the mischief, and even 




effect repairs, as far as the tonls placc-d at 
his disposal enable him to do so. 

Tlie dri\er and fireman come on duty 
together, usually at 6 a.m.. having been called 
at their homes an Imur or so ]irevinu>ly by 
call-bo\-s attached to the runiiing-shed, .At 
the time office each signs on, and the driver 
receive-^ his keys, which ojien thetn.,! bunkers 
on the tender and the padlock round the fire- 
irnn^. rhey then proceed to the rnnning-^hed 
office, » here' the rlri\er signs a book certifving 
thai he has read the notices there <lisplayed. 
These notices refer to ])ernianent-way works 
in progress ; warning him if single-line 
working is in o])eration between any two 
points, if the relaying of the track is proceeding 
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elsewhere, or if the rcjMiir uf bridges, crossing- 
gates, track-troughs, signal posts, etc.. at 
certain specified pi^ints demands a sharp look- 
out, together with a reduction of speed. 
Needless to point out, very scrinus accidents 
might happen were not these notices carcfullj- 
scanned. The board, however, also contains 
notices of a different kind, as, for instance: 
" Complaint is made of ashes being thrown 
from engines on to the point rods and signal 
wires at Mugby Junction. This practice 
must cease at once." 

The driver next proceeds to the stores, 
where he obtains a supply of oil and waste, 
the amount of the former being booked tu 
him, for he is allowed i lb. ()f waste per week 
merely to clean his hands. Generally he 
receives three different kinds of oil. namelj'. 
ra[)e oil fiir machinery, a thicker oil for the 
cylinders, and paraffin or petroleum for the 
gauge and head lamps. .At the stores also 
are issued to him the discs, if an\', carried 
in front of the lococnotive, to notify the 
destination of the train. Meanwhile, the 
fireman has gone to another part of the shed 
to obtain a supply of dr)' sand heated by 
special furnaces. After this the two men 
repair to their engine, which tlie\' find coaled, 
cleaned, repaired, and already making steam. 
Here it must be explained that, about three 
or four hours before the engine is required, 
a bar Ix))' comes along with a torch-lamp, 
steel broom, and fire-box Ufter, and enters 
the fire-box to clean it of clinkers and to 
re-arrange the bars. After him follows the 
fire-lighter, carrying on his shoulder a shovel 



of live coal, with 
which he starts 
the fire : while, till 
the driver arrives, 
the same man 
looks after the 
engine occasion- 
alK-, to see that it 
is making steam 
properly. 

When on the 
footplate the first 
thing that requires 
the driver's atten- 
tion is the level of 
the water in the 
gauge glass. He 
must ascertain whether the level as it appears 
shews correctly the height of the water within 
the boiler by opening the lower cock. On 
being sati.sfied that the boiler is safe, the 
engine must be examined over a pit, the loco- 
motive itself being placed in such a position 
that every part of it may be inspected without 
having the machinery moved. The driver 
then de-scends and carefullv oils all bearings. 
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slide bars, eccentrics, etc., payin;; sjxicial 
attention to the crank-axle, or "bifj enci." 
for the latter he cannot yd at when on the 
road. When the examination of inachinerj- 
has been finishet.! underneath, the fireman 
must open the ash-])an dnur, so that the 
driver can ins|)ect the a.sh-pan. The latter 
should be nicely raked out, and the fire brij,'ht 
and free from clinkers. 

The enj,'ine is then taken out into the 
yard, where it fills up with water; while, 
before starting off to pick u]) 
his train, the driver niiist see 
that the coal on the tender is 
not stacked too hiyh, and that 
it and the bankers, fire-irons, ami 
tools which are carried on the 
latter are so placed that the\- 
will not fall nfl'when the en-inV 



inconvenient arran^'einent. I lovvever. the 
N'orth-Wcstern Company have Inn^ arranged 
their en^one j;ear so that the driver can take 
u]> his position on the " near " side ; and with 
the new en^^ines of the London and South- 
W'eslcni Railway the f,'ear has been transferred 
to «hat may be termed the pro]>er side. The 
re^'ulations direct that the driver must keep 
a j,'ood look-out all the time the enf^ine is 
in motion, mui the fireman must do the same 
when he is not necessarily otherwi-^e enijaged. 




i.s in motion. On coupMn; 

the driver must ascertain 

what number of vehicles 

so that he 

enj^iiie with ecoimm)', and uxLTci-c 

in descending t,''''*dients. 

Once started, the firiver imi-t ^ta 
proi>er place upon the footpkUtj, -■. 
able to command the re^'ulalor, tlv 
gear, and the brake handle. It i- ■■ 
the old coaching; day-, that -till kei 
apparatus, and conscc]U<.'ntl\' tlir li 
thC'oflV'or ri;,dU-han<i, >ideofilu; 
which, since trains run on the lufi. 
signals and the station platforms arc placeil 
on that side of the track, is manifestly an 



..me the next dav. 

Lom])anie^ provide e\cel!c-nt Sorl^in;,' houses 
rinci|ial junction-- for en;^inemen 
111 double-trip jobs — those of the 
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North-Western CciniKiiiy i>ciiij,'ri.-j,'Lili(rlnituls; 
while, if this is not doiii;, ;is is the case t.ii 
the {jreat Westc-rii system, tlu: rule is to 
furnish men with a list nf ;i]>[)rrive(l l("l^in;,',s, 
aiui t.i ;ill<»\v them is. Cxi i>er ni,!,'ht, cr, in the 
event of their ^'oiiij; tn ri >tran^'e [>l;uv, js. Cxi, 
fur eaclmf the first three iiit;lits thc\- '.[leml 
there. In ..rdiiuiry circumsiances a' .lri\ei-. 
(jii arriving' at liis destiiiatiun, tai-:es hi^en,!,'ine 
in the shed, turns it, fiUs up uith water. an<l 
then rests until it is time for him to slarl home 
attain ; but neither lie nor his fireman iiiiiv 
leave their en^jine wilhout s|)ecial |iermi>si()n. 
On his return hodie the ilri\er hands over 
his engine to a tm-ner, after Hhirh he i^^ies 
to the numin^'-shed ofiice, where he makes 
c.nt his returns for tlie da}-, reports an\- ir- 
refjnliirity that may have occurred, and enters 
in a inH.U kept for the jnirpose what repairs 
he thinks necessarj-. liei-e aU,, he le.irns 
at what hour lie conies on duty ai^'ain. A 
driver has a different time wilh a train 
jiracticailj' every da>-. in order lu e<iualise 
turns and i;ive him plenty of rest in hetween. 
Leaving; the shed orfice, the driver jmiceeds 



lo the time ofl'ice, where he .signs off, and 
hands in his keys. 

The duties of the engine- turner have already 
lH!en explained ; but it should be arldcd 
that it is he who takes the engine to coal, 
the amount received lx;ing b<x)kod to the 

.\ few lines must now be devoted to the 
staff of a rutiTiing-shed, which is officere<l 
by a fiirenian, a fnrenian- fitter, and several 
ins|)ectors. the latter lieing responsible that 
llie men and engines ;irc ready to leave at 
the rigiit iiour ;m(l in a fit state. The staff 
itself consists of a munlier of skilled workmen, 
ciijiper and brass smiths, etc., for executing 
repairs ; while in addition to the cleaners there 
are lube-cleaners. b.>iler-washers, lighters-up. 
,'nid sand-men. 'l"he fmir last-named are 
as ofti;)] as not enginemen who have failed 
lo cr.utiiuie a fiKilplate career owing to 
defective eyesight or inability to obtain a 
driver's certificate, livery engine is washwi 
out <iiice a vveek. I'revious to this oi^eratian 
the -moke-box has been cleaned and i^crfectly 
cleared of ashes, .so that the wash-out plugs 
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can bs easily taken out, and that there may 
not be any ashes to be washed into the tubes. 
The engine is then taken into a shed and 
placed over a pit, the leaden wash-out plu^s 
removed, and the washcrs-out tackle the 
boiler with a hydrant. After this all the 
glands have to be re-packed, tubes cleaned, 
and ash-pan and damijer put ri^'ht. The 
driver has to attend during the operation, 
which is finally passed bj' the shed -foreman, 
and for doing so he receives a full day's 
pay. 

The maximum pay of a driver is Ss. per 
day, that of a fireman, 5s. ICngincmen work 
ten hours per day, with overtime and Sunday 
work paid for at the rate of elyht iiours ]jer 
day. The earnings of a first-class driver 
average well over ;^3 per \veek, those of a 
fireman £\ less, but the former can also 
earn a substantial quarterly premium for 
saving of coai and oil. The post of driver 
is not the highest an cngincman can rise 



to. A thoroughlj- steady ;nid well-educated 
man may be promoted to lociiinotive ins|)ector 
or shed-foreman, in which case he receives a 
salary of quite £200 jxir year. 

The c"m])anies arc very far from bein<j 
unmindful of the material welfare uf the 
men the\- emijloy: and, indeed, it is their 
constant study to maintain the most cordial 
and friendly relations with thecn. Many 
excellent free pension schemes have beeii 
devised for enginemen, notably that of the 
London and South-Western Company, who 
give one at sixty-fi\e, alsci at sixtj' _\-ears of 
age, if the man's health fails, provided he 
has been twenty-five years in the cumjiany's 
ser\ice. It only remains to add that the 
life of engine-dri\ing has in recent years 
umlergone great changes for the belter. In 
the im]>ro\ements of engines, in personal 
comforts, and in reduction of working hours 
locomotive enginemen may find much upon 
which to congratulate thenisclve-;. 

II. G. Akciii:k. 
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THERE are one or two intL-i-e.-itiiifr features 
about the [;reat cutler)' indu.-^try of 
Sheffield which distiiifjuish it from 
almost every other tr;idc or craft carried on 
ill the British Isles. Its antiquity cver\'bii(!y 
knows of, but still more siiij^ular is the fact 
that it is even now to ;i yreat extent carried on 




A hOliGEK AT WOHK. 

by method.s exactly .similar tu those in vojjue 
three or four centuries a'^o. 

The indu?.triai revolution of the nineteenth 
century, which Kub.>itituted machinery for 
hand labour, and made the factory sj'stcm 
everywhere predominant, scarcelj- touched the 
cutlery trade. Only in one or two of the 
processes involved in the makinjf of a pocket 
or table knife have mechanical contrivances 
been successfully <)r lai^cly introduced. 

The Sheffield ^'rinder, hi.s clothing smeared 
with •' wheclswarf," sittiufj before his whirrintj 
stone, still bestrides his"hor,se" in the .same 
way as did his predecessor in the days of 
Good Queen licss, and in holdinjj the blade 
to the .stone he uses just such a rude handle, 
formed of a cleft twifj, as suggested itself 



to the earliest cutlers who carried on their 
handicraft by the side of .smne woodland 
brook, in tiic days when mncliiiiery was 
unknown, and when in Roche AbU.y or 
ISeauchicf Abbey, not so far away, the monks 
were painfull)' illuminating^ their beautiful 
mi>i.sal.s. Nor has the forger changed his 
methods one iota. 

Time, of course, has wrought many changes 
in the accessories of the trade. The grind- 
stones arc now run by steam, and in some 
cases even bj' gas, although there are .still 
a few of the old-fashioned water-power shops 
on the streams which find their way into 
the Dun near Sheffield. The popular tradi- 
tion that Sheffield is the original home of 
the cutlery trade is incorrect. Cutlery was 
first made in London ; but we find it flourish- 
ing at an early period, before the days of 
Chaucer, in the district round about Sheffield, 
known as Hallamshire. The transference 
occurred probably when the iron indu.stry 
left Kent and Sussex, its original home, 
for the Midlands and the North, so as to 
be near the coalfields. From Chaucer's day 
down to very recent times the forges and 
grinding "wheels" — as the shops containing 
grindstones are termed — were scattered about 
a wide area on the banks of every con\'enient 
stream. It was the introduction of railways 
and the growth of other manufactures which 
caused the modern city of Sheffield to grow 
up as the nucleus of the commercial activity 
of the district. 

Although the last few years have witnessed 
some developments in the rapid production 
of cutler)', it is a fact that the best knives 
are still made throughout by hand. In 
Sheffield, "cutlery " means any to<il having 
a cutting edge, but for the purpose of this 
article we .shall only .sjreak of pocket and 
domestic cutlery. In the manufacture of a 
first-class pocket or table knife the services 
of a number of workmen, skilled in very 
different wa)'s, are called into plaj'. 

In the first place, a good knife must be 
made from refined .steel made of the very 
purest Swedish iron ore. The forging of 



THE CUTLERY INDUSTRY. 



(nitlery is a trade to itself, and in ftmner 
days each workman liad a fijr^,fe at liis own 
cottage door, and, beinjj paid by the " piece," 
he was one of the nio.st independent of 
artisans. We shall see as we go aloiiLj that the 
peculiar feature which formerly charactcri^^ed 
the manufacture of cutlery, and which still 
to a great extent survives, is its dependence 
upon a number of inde[iendent craftsmen or 
small employers having their own workshops 
and receiving their remuneration by " piece,'' 
To-da\- there are a few modern, large, and 
self-contained cutlery factories in the city, 
but we doubt whether there is one where 
the cutlery sold is produced entirely on the 
premises. 

liut let us return to the forger, with whom 
the making of the knife begins. 

Starting with a bar of steel made from 
best Swedish iron and rolled to a convenient 
width and thickness at one of the rolling mills 
in Sheffield which prepare metal for the 
i-arious trades, by a series of quick blows 
with his hammer the craftsman forms a rough 
semblance of a blade ; the work being 
performed at a "hearth" or furnace similar 
to that of the ordinary village smithy. Hut 
by far the most delicate and important part 





of the work is that of hardening or tempering, 
ujwn which the cutting jxjwer of the instru- 
ment <lcpends. A sharp, durable edge is 
everj'ihing to a knife, and indifferent 
hardening will destroj' the \ery best steel. 
Hardening is accomplished by heating the 
blade and plunging it suddenh' into water 
or oil. If the blade is heated to an extreme 
temiK'rature the edge will be as brittle as 
glass, and liable to snap, while if the tempera- 
ture be too low it will be too soft to cut. The 
\M>rkman has nothing to guide him except 
the tint of the hot metal, assisted by his 
ex])erieiice. The universal plan is to jirnduce 
a too high teni|x^r at the first o|K;ratinn, and 
to k-t it dnwn by one or nmre heats and 
cof.lings. The siiijeTior pro[x:rties of Sheffield 
cutlery is Ijelievcd to \x: largi:ly due to the 
softness and |)eculiar ]tro]X;rly of the water 
used for hardening. It is also a tra<litioii 
that the more the water is used for the 
purpose tlie Ix'tter are the results, and it is 
said that many of the tank^ have not been 
emptied fill- a great number of \-c-ars. 

i'en and pocket knife blade- are made 
wholly of steel, but in table cullcr>- the tang 
or shank and the bolster .'the raised portion 
between the blade and hanrlle,. consists of 
iron, which the forger welds to the steel 
blade. 
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The branch of th 
t Hide necessitating th 
most -^kill is that u 
the pen and pocke 
knife cutler. Man- 



of 



xpen. 



After the former onnes ihe turn of the 
yritnter. We have siaietl h.)w the j;rindiii^' 
" wheels " were formerly to be found 
dotted along the Ixmks of kical streams. 
A mixlern jjrimlini^ " whet.-! " is i[iiite a 
different affair, beini: usually a o.nipany 
undcrtakiiii;, in which steam (Hnver is 
pa>\ide».l for a eoii.Mderahle nunil>er oi sets 
of grindstones, the aetiial u-ers of which 
work in<le{)emlently of oi\e another and 
pay a rent to the comixmy for the facilitie?: 
pruvidcct. The^e grinders arv, in fact, sm.il! 

employers. ,.r -little 

iiioters," to use the 
vernaoutar phia-e: tiK-y 
lUKierlake to -upply 



a c c o m p a 11 i e tl by 
artistic taste, a correct 
eye. and nice judg- 
ment, are essentia! for 
the putting together 
of a high-class article. 
His parts consist ol 
blades, springs, linings, 
pins, and any special 
articles which may be 
\4 anted — such as cork- 
woKK. screws, cigar-holders, 

!.■»„*■ t.,.,/. ^,.fn.tj t_. buttonhooks, prickers, 
'"";.*/.. i-feirf.ij '^"' etc. Except in the 
case of the \cr\- largest 
firms these articles are produced from outside 
the facti>r\\ each forming a separate trade 
There are old craftsmen whiJ have made 
nothing all their lives but corkscrews, springs, 
or si>nie one of the other articles mentioned. 
The patterns of |X'n and pocket knives made 
in Sheffield number more than lo.ooo, and 
the prices range from 4d. to five guineas 
each. 

The making-up of table knives is a more 
simple atTair. Many kinds of material are used 
for the scales of spring ciitler>- and the hafts 



firms with -lo' 
blade-, and pa>- i 
aLid bovs bv pieci 
do the\u'rk. On! 
few cutlery tirm- g 

The blade-. h,o 
b«.vn ground, .no i 
1ap[>i.xt. gia/i\l. 
pi>li.shi.\! on ..■w.cry 
other ,-t>-;ie-. .oid li 



u! 



the 



:t w u- i-iit : 
together m'A u 
I. ^hni^hed km 
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of tabic kni\-es — ivory, bone, wcmd, sUii- horn. 
buffalo horn, ox hiiTn, moihcr-o'-]x;arl shell, 
tortoiseshell, celluloid, etc. -Ihi; ciittinj^ aiul 
prciiaration of which furnishes ciii])li>jrnL-iit 
fur several different classes < if workmen atid 
small employers, ilaftin^ material dealers 
buy iheir ivory and stat; liorri at the auctions 
held quarterly at -Antwerp, Lnndon. and 
Livcrpiwl. It is then cut up intn handles 
and scales and .stild to the cutlerj- manu- 
facturers. Three or four of the latter, 
however, al.sn atten<l 
the sitles, and supply 
iheir own require- 
ments direct. 

The most largely 
used haftint; material 
to-day is celluloid^ 
3 man u fact ured 
article closely re- 
semblinjj ivory an<l 
vastly cheaper, and, 
although not equal to 
its natural prototype, 
it is very nice to look 
at, and wears well. 
Ivory itself is likel\- 
to become more and 
more a luxurj-. seein;,' 
that the advance of 
civiti.sation threatens 
'■ my loni the ele- 
phant " with fjradual 
extinction, and the 

.supply of other ,/■■•,(,.., -•,■' rl 

haftin^; materials is 
al.so contracting^ through the same cau^e. 

Machinery has lateK' come into use in 
the manufacture of secund-rate L-utler\-. 
Table knives are now forced In- the ^omn- 
hammer — a small steam hamnu-r \\W\ch 
delivers blows at a ^aeal s]M.vd. so a-, to 
imitate as iiearlv as jwissihle the w.nk •>( 
a hand for-er.' There is al-n aii.,ther 
prrtccss by which blades arc - llii<l,' ..r 
stamix;d out i.f a sheet <>f melai ; but lli< -r 
'■ flied " blades are inferinr e\eri tn the ^MiVi.d 
ones. throUf,di lack ..f tho hanunerin-, whi.h 
has a lx;neficial effect on the weariii;^' (|U:ililv- 
of the .steel by closing,' its fibres. Altlv.u-ii 
blades can be produced rajiidly and cheaply 
by these means, there is no doubt that the 
cheaix;.st tabic knife in the loni^ run is the 




haiid-firiied blade, hafted in best African 
iviir_\', which, if taken care of, may be handed 
down from j^'eneration to j^eneration, and 
last practically for ever. At the present 
time a plant of .American machinery for 
f irj^in^, ^rindin^, yla/inj^, ami finishing' tab'.e 
knives entirely by machinery is bein^ worked 
h\- a syndicate, but only meagre support 
has lx.vn i^iven to the \enture at present 
h would ajipear that the conser\atism of 
the British public is a more serious bar to 
])rojjrcss in industrial 
methods than the 
much talked of con- 
servatism of the 
manufacturers. It is 
most difficult to sell 
m a c h i n e - ni ade 
cutlery, simply be- 
cause the .shape and 
■ance of the 



ajjpe 



appi 



The typical Shef- 
field scissor is made 
in the same form as 
it always was — the 
blade, shank, and 
bow, or rinjj, bein^' 
forj^ed out of one 
piece of stcx;l. In 
the case of lar-er 
scissors, however, the 
blade is fort,'ed on to 
.."'■.""' , a shank and bow of 

' ■ ""'■'"■ ' common steel, so 

>a\in;4 cNpiiise The (iermans, usint; a lower 
-rade <.if steel. sl;im]> <iul ihecomplele scissor, 
blade, shank, ^ui.l how: and they \v.i\v ui 
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ulk . 



■ the V 
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an Mi<Mn-, arc mail 


u ami usial in' 


Slicltklcl ils( 


■If.an.l laidv.ci«.i- 


silr,,|,-lor5;f(l 


in ticriii,iii\- 


liMni Slirfllvl.l sled 
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in l;ir:;i- qna 


ntili,- and lini^lKd 
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wi)rk on scissors is done by means of lilinj^, 
which (iftv to a hundred >ears ago was a 
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very notable art in Sheffield. All sorts of 
pretty designs, such as monofjrams, with 
decorative enfjravini; of flowers or birds, 
were carved nn the bow and shank ; and 
for exhibition piirijoses a workman would 
sometimes s]3cnd fiiur months ornamotilinj^ 
one pair of scissors in this \vn)', the value 
of the finished article beinj^ one hnndrud 
pounds or more. The delicate tracery of 
some of these patterns resembled lace. With 
the decline of fancy work fnr ladies of title 
elaborate scissors have iiractically gone mit, 
but such little ornamentation as remains in 
voj^ue is still done by hand filing. 

The razor is another important item of 
cutlery which Sheffield still supplies to all 
parts of the wurld, except America. L'ntil 
the passing of the McKinley tariff, about 
twenty )-ear.s ago, .America \\-as a great 
customer for Sheffield raicors as well as other 
classes of cutlerj-. Indeed, it is said that 
a greater proportion of [x;<^ple shave in 
America than in any other part of the wurld ; 
and the effect upon the Sheffield manu- 
facturers of the Act referred to maj' be 
imagined when, by a single stroke of the 



pen, this lucrative connection was annihilated. 
All that Sheffield exports to America now 
is a few high-class, expensive pocket knives, 
of a kind so little in demand that it is n()t 
worth the while of the Yankee maker, with 
his peculiar methods of production, to tackle. 
The discovery of hollow grinding by the 
Germans about thirty years ago revolutionised 
tlie ra/iir trade. It was some time before 
the Sheffield manufacturers appreciated the 
significance of the new departure, and when 
they did for a long time they bought hollow- 
ground razors from Germany, and in some 
cases imported German grinders to teach 
the trade. The Germans introduced new 
and improved processes of polishing and 
burnishing superior to our own, and they i 
are still regarded as leading the way in the 
matter of hollow-ground razors — though this 
is more tradition than an\'thing else, ina.s- 
niuch as Sheffield can now turn out an 
article of this class equal to anything on 
the market. In this branch of the cutlery 
trade, also, the scarcity of apprentices con- 
stitutes a serious danger. Razors are forged 
and ground in a similar manner to knives 
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and scissors, except that the concavity in 
hollow-ground blades is made by hokliiij^ 
the blade lengthwise to the stimc instead of 
crosswise. 

Sheffield has a rnon()poly of the cutlery 
trade of the United Kinj^dom, and it is 
probably no exaggeration tu say that up ti> 
twenty years ago Sheffield manufaciiircd 
cutler>' for the world. The passinjf uf the 
McKinley Act robbed her in a moment of 
practically the whole American trade, tJie 
United States fnjm that time bej^innin^ to 
supply their own requirements. Of late jcars 
Germany has been a keen rival both in 
English and foreign markets, and a cunsider- 
able quantity of cutlery is now made in 
Austria, Sweden, and Switzerland, while 
Portugal and Russia are the latest cuni- 
pctitors to enter the field. Remarkable 
instances might be ^^iven of the \ahie uf 
cutlery trade marks, (hie to the fact that it 
is impossible for the inex])ert buyer to tell 
good cutlery from bad. Hence, if a really 
good knife is wanted, it is better to buy 
one bearing the mark of .some firm of repute. 
A g'xxl deal of the foreign macliiiie-macle 
cutlery is of inferior quality. 

It must be admitted that serious d;m;;ers 
threaten the supremacj' of Sheffield in her 
oldest manufacture. The trade suffers from 
the want •>( mechanical progress, and from 



the sun^ival of antiquated methods which 
tend to check enterprise. Some indication 
has lx;en given of the w.iy iu whic!> the 
tmde is split up amongst the " little mesters," 
and, althnugli many firms have recently ])ut 
thL-mselves into a position t<i manufacture 
cutlery on more miHlern lines, the ill effects 
arising from lack of co-ordination are not 
altogether outgrown. The .';y>tem of ]>ieee- 
work which still obtains is in mail}- ways 
remarkable; even in a factory cutlers will |iay 
rent for the ])lace where the>- work, with some- 
thing for materials, light, and fires, receiving 
so much per gross fiir the articles the\- put 
together. They are not workmen in the ordin- 
ary sense, and this unusual relationship makes 
it difficult in some cases to apply the regula- 
tions of the I'actory Acts. The most serious 
danger menacing the trade is, however, the 
want of a [iroper succession < if skilled workmen. 
It is in the most highlj- skilled branches, 
such as the making-up of jiocket cutlery, that 
there is the greatest shrinkage in tlie supply 
of workmen. That the position is some- 
what serious may be seen from the simple 
fact that although the world's requirements 
have grown enormously, there .ire actually 
fewer jieople engaged in the manufacture 
of ciitlerv in Sheffield to-day than ;it any 
lime during the last hundred year.s, and the 
means of iimduction are undouhledly les.s. 
JDKN \\'iiitaki:r. 
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L YOUNG BAKGEE. 



STKPIMNG 
forward, 
slo„-l)- 
and steadily, 
and scarce 
q u ickciiinj; 
his pace, even 
\v ii e II the 
whip cracks 
like a pistul- 
s h o t n e a r 
him, ail uld 
Iir.rse plod.-; 
meditatively 
on the canal 
tow-path. 
He is haulin^f 
behind him a heavily laden barge which 
seems almost to glide over the water by its 
own volition, for sometimes the tow-ro])e 
hangs quite loosely between its gaily painted 
po-st in front and the old liurse on the path. 

At the stem uf the barge, near the little 
chimney from which light smoke is flying, 
stands a healthy and comely woman with a 
child in her arms, and on shore, beside her 
father, not far from the horse, trots a little 
girl. 

ilere thej' all arc, the bargee and his 
family, living o;i their barge, and convc\'ing at 
the rate of about three miles an honr a heav\' 
" load of bricks t:> the heart of might\- London. 
Look in the little cabin at the stern of the 
boat, near which tlie good woman is standing. 
Your first iLopression would probablj- be of 
bright blue and red colours, A very gaudily 
depicted Windsor Castle might strike jonr 
eye from the wooden panelling, then a soldier 
in startling uniform, anon a mermaid, and 
then, perchance, a peacock in more brilliant 
dres.s than ever Dame Nature <lesigned in her 
most lavish moods. Hargec and his family 
evidently like bright colours. 

But a cheery .stove beams red and warm 
close to the hatchway door — a stove shaped 
something like an egg, its upjxir part narrow- 
ing to the pipe which rises as a chimney 
without Beyond the sto\e extends a set of 



cupboards, and opposite, on the right hand 
as we enter, stretches a broad seat on which 
a bed can be s])read at night ; in front of lis, 
at tile end of the cabin, between the ciLp- 
boards and the bniad scat, projects a smaller 
.seat, where ]3robably the chubby children 
may rest their hcaltlu' limbs. 

A bright brass lamp, polished to shine like 
gold, gleams near the stove, a few cooking 
utensils hang here and there, and a small 
clock ticks loudlj', making — like some jjersons 
—great noi.se for such a little thing. 

The cabin is the bargee's home, and it 
reminds us of the tiny kitchen of a well-kept 
cottage, with, of course, certain characteristic 
differences, due to the fact that it is built on 
a floating craft. In spite of apparent dis- 
advantages, the bargee, as a rule, prefers hi; 
home and his life to a London lodging. .And 
it is doubtful if he is unwise in his preference: 
for really his cabin, with the fresh air he can 
always obtain outside, is surely better than 
many a city slu,,,. 

In fine weather the life of a bargee is, 
no doubt, ])lcasant enough, as he glides 
smoothly through the quiet country, bathed 
in the bright sunshine and the fre.sh air, and 
surrounded by the .song of birds. But his life 
has other asjjects, as when he voyages through 
a drear)' manufacturing or mining district, 
when rains fall heavily and the wind is cruel, 
when snow lies thick on the tow-path, and 
ice hampers or blocks entirely the passage ol 
hii boat. Vet the liking of bailee for his 
calling is genuine enough. 

There are varieties of bargee.s as of other 
folk, and not all of them may present the 
picture just described. The tendency in these 
days is for a number of barges to be owned 
by one firm, and some of the proprietors will 
not permit women and children on their 
boats, onh- unmarried men or widowers are 
emplojed, or, should a man have a wife and 
j'oung family, they must dwell ashore. On 
the other hand, some large barge-owners 
permit the wives and families to dwell on the 
boats, subject to the rqjulations of the law ; 
and barges may still be found which are 
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owned by the bar^^ec him-ulf. The leL;al 
regulations, jiasst'ci in 1^77 and amcndwl in 
1884, only ixrrmit a man and his wife and 
two children to inhabit a cabin af a certain 
size ; but some bar'^es arc fitted with two 
cabins, one fore and afi. Further, the sani- 
tary inspector and the " .School Hc.nrd man.' 
as the bart,'ees call him, are abroad, and the 
boat children ha\e to attend schiml like their 
fellows <in shiire. Some difference ha- thus been 
caused in the use of canal boal~ as dwellinL;-. 
and fewer women and children are In be found 
:iboard than a Dtmparatively few \ear-. a-^n 

It is difficult to j,'ive an accurate idea of the 
iveraffe carnintjs of canal biatmen. becau-e 
they are paid ^o differently Sutne. iv> 
doubt, receive a weekl_\- wu-^i: but others hi'j 
remunerated by a fee for the trip, ;uid other-. 
at a rate per ton according' to the inerch.'indi.ic 
they carr>-. Had weather iinolvinL; a stctp- 
pajieof their craft would inflict .enous loss on 
these latter, should the ma-ter-. not make 
them some allowance. Perhaps an estimate 
<jf from ei^^hteeii to tweiitv-five shillinj^s 
weekly would not be far wron- as an aver- 
age. I.ivin<; is cheap for the bar^'ee. csjiecially 
if he uie-. the boat as a dwellin;.; ,\ man 
•()wiiin[^ his nwn bar^e and hor>e mii,'ht do 
fairly well if he were thrifty and business-like, 
and it would appear that there are worse 
callin^;s. and certainly more unhealthy trades, 
than that of an inland boatman. 



Hut, i>erhaps, many persons may be sur- 
prised to learn that the conveyance of freight 
by barjjes. on inland walenvays, still forms 
a somewhat lar^e industn.' in the L'nited 
Kin^'dom : they may have thought that the 
railways had killed the traffic. Such is not 
quite the case. For a time, undoubtedly, the 
prosperity i>f canals was {jreatly checked by 
railways, but abt^ut 1S7S-80 it bejjan to 
revi\c, and. in the opinion of some among us, 
the bari;e industry' is likely to increase rather 
than diminish. 

Ouile an army of men are employed, 
estimated to be about a hundred thousand in 
number ■ nearly four thousand miles of canals 
and inland navigations are open for trade, 
wh'lt about forty million Kms of freight are 
conveyed in the course of the year. !n fact, 
so complete is the .system that you could float 
from London to Liverpool on inland water- 
way- and as far back as 1836, there was. it is 
said no place in Kngland south of Durham 
that could be found fifteen miles fiorii a canal 
or na\iL,'able river. 

This statement may possibly have been an 
exaggeration, but the .system was, and still 
is. very e.\tensive. Some of those old canals 
ha\e no doubt, been allowed to run dry; 
others, again, have been converted into rail- 
ways — abfiut [20 miles, it is said, altogether ; 
but there still e.\ists a great network of inland 
navigation in the country, an imix>rt ant centre 
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of which, so far as England is concerned, may 
be found at Birmingham. Here several 
waterways meet and a canal reservoir is 
maintained. 

The freight convej'ed on these inland navi- 
gations, including navigable rivers, is, as may 
be supposed, heavy and balky ; such as bricks. 
ore, coal, and lime, straw, .'land, and matmre. 
At Paddinyton Basin, where the Grand 
Junction Canal may be said to end, you 
may see many examples of this water-borne 
merchandise. Mere is a sailing-barge, with 
tall mast and picturesque brown sail, which 
has voyaged up the Thames, and entering the 
Regent's Canal through Liinehmise Duck, has 
been towed through London until it rests at 
this wharf. Its cargo is a load of broken 
cockle-shells for powdering the gravel paths 
of Hyde Park. 

Ne.\t to this vessel lie half a dozen or 
so towing barges which ha\e brought heavj' 
loads of bricks from the country ; yonder 
lie a fleet which will transport refuse from 
dust-carts out of the town ; hard by are 
waiting other barges to float away with 
street sweepings and stable-manure to be 
used on the land. 

Not long .since, salt used to be brought 
to London by barge, but the salt wharf at 



PaddingtoTi now appears to have passed 
into other hands. On the Thames you 
would find cargoes of clay, probably from 
Poole in Dorsetshire, floating quietly up to 
the Potteries at Lambeth. The clay may 
be brought by vessels to the docks far 
down the river, and then be borne by 
lighters or barges higher Uj) the stream ; 
but barges are also built to sail the sea, 
and the bapge itself may have conveyed 
the raw material round the coast to the 
place of manufacture. tilass bottles from 
the Continent have often been conveyed to 
this country b)- sea-going barges. These 
brown sails, looking so picturesque at the 
mouth of the Thames, arc not outspread for 
the ri\cr alonc- 

A characteristic feature of a freight bai^e, 
either with or without sails, is of course 
that it is a flat-bottomed boat very .suitable 
for convening heavy and bulky goods, if 
.sjxx^d be no (ibject. In canals where sails 
are unavailable, the barge is still usually 
towed along by a horse walking gravely 
on the tow-])ath beside the water; but 
steam has made its appearance on the quiet 
inland waterway as el.scwhere, and trains 
of barges may be .seen tugged along on 
other inland uaters as well as on the 
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Tliamos. Wlicn a horse tiius iiIuHl; iwu 
cnift, one bcliijicl the other, the scomd is 
called, in can.il langiia^'c, a " immkcv " barLje. 
The horse indeed, as a rule, still holds its 
own on the tow-jjath ; and dotteri at intervals 
on the canal banks stand chanties or stables, 
often in connection with a public-hon.se, 
where Dobbin may be installed f.r the 
ni^lit at the modest charge of fourpence. 
This fee i)ays for the shelter and the bed 
on which the animal may repose its weary 
limbs. Not far distant the bar^e is inoored 
out of the passa<;e-way, and the barijee and 
his family, havinj; obtained such food and 
drink as they may require from the inn. 



retii 



the 



no fewer than fortj-five locks by which the 
canal surmounts the rising ground. Then 
the barge finds itself on the high level ; but 
T\' lung meets with se\en other 
enable it to descend again with 
s.ifety to a lower jjlane. The first 
liick out of Lond'in is at t'cmley, 
near Uxbridge, and the time («:- 
tuijied by a barge in passing from 
London to I'ring is about 
two days. It is clear, there- 
fore, that ])erishable goixls 
w<,uld not form suitable 
freight, but for heav\- freight 
'■■'--'-■■■■'■ >uch as bricks and tiinber. or 

for bulky merchandise such 
as -ilraw or manure, the barge offers a very 
suitable and, mi doubt, very cheap means 

The two great waterways out of London 
arc, of course, the Thames running eastward 
and the<irand Junction tending north-west 
The Thames communicates with .several 
other waterways at intervals and running 
north and south ; it also join.s the Severn 
by canal. The longest canal tunnel in 
ICngland — known as the Sapperton — i.s, it 
may be said, in parenthesis, on the Thames 
and Severn. It is over i i,ooo feet in length. 
Horses arc not used for haulage here, but 
the men push the barges through. 



cabin, 



shut their 
door, and sleej) 
as soundly and as 
comfortably as 
their countrymen 
ashore. 

The slowness of 
barge traffic is not 
altogether due to 
its motor power 
being c h i e f 1 j' 
haulage b\- horses. 
Passing 'through 
tlie numerous locks 
adds greatly to the 
delay! Thus, be- 
tween I'addington 
and T ring — a 
distance <if some 
thirty - two miles 
by rail — there are 
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The Grand Junction communicates with 
North and Kast London by means of the 
K^ent's Canal, and cnterinj; the Thames 
at Limehouse ; but it also joins the Ri\'al 
ri\er again about eleven miles west of 
London, throujjh the Hrent at Ilrentwood. 
As it passes on to the north-west it throws 
out branches to Aylesbury ;md to IJuckiii';- 
ham, and loses itself fmaHy in the L'nion, 
leading to Leicester, and the Birmingham, 
which not only leads to the metroj>olis of 
the Midlands but to a number of other 
canals. Among these are the Ox- 
ford, the Birmingham and Worcester, 
the Birmingham and Coventry, and 
the Grand Trunk, which onward wends 



through the wires nverheail ; but though 
this system wouKl quicken the pace on 
stretches of water free from locks, it woulil 
not obviate the delay occasioned by passing 
through these necessiiry works. 

It would seem that travel on our inland 
waterways nnist be coni]»arati\e!y slow ; hul 
that is no reason for their neglect. 'I'hey 
carry much heavy freight jiow. and coukl 
convev more, es])eciallv if a uniform gauge 
of luck and canal could Ix: ad.ii.lc-d. C.niaU 




its way to the Bridgivater 
Liveq>ool. 

From the Mersey the Liverj 
Canal takes its way, an<l at I 
Aire and Caldcr. which comi 
the Ou-se and Hull. These 
form a waten\-aj- acro-s ivir: 
just as the Grand Jiincti'.ir. I5i 
Grand Trunk firui a i.Ttij 
the Grand Juncti'^n. L'l.i--: , 
Soar and Trent form a Ti'.r'.I 
line through the country. 

Suggestions ha-.': Ij-/::; :;,:-.' 
wires .should be -tr';tc;.';': ;::,■ 
and electric m'-tor- ',-::...■; 
bar^jes. the>' -h'.riid Tii.'-: - 
the fashion of electric ;r.-.r.,-..i 




THE MANUFACTURE OF WOOLLEN AND WORSTED. 

IT may safely be said that every iriliabitant 
of these islancls^ — Imwever rayijecl his 
habiliments — has some wool on his 
back. Among all peoples living; in temperate 
climates, the wearing of wool fabrics uf some 
sort is indeed practically universal. The first 
fibre ever woven into cloth was [jrobablj' 
goat's hair or the wool of the primitive 
mountain sheep, and the term "s])instcr" 
carries us back to the time when it was the 
part of every maiden to hold the distaff and 
spin the yarn from which the cl()thing of the 
family was to be woven. 

Before the advent of the locomotive there 
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ooL soKTi-:i;s at wokk. 



were two hii^h roads from London to Scotland. 
The)- correspond pretty closely to the east 
coast and west coast railway routes of 
to-da_\-, the one passing through Donca.ster 
and York, the other through Warrington and 
Preston. Within the parallelogram formed 
by these four towns — roughly .sixty miles by 
thirtj'— very nearly the whole of the two 
great te.stile industries is carried on. The 
great Pennine chain running north and .south 
divides the counties of York and Lancaster, 
and cuts this limited area into two fairly 
equal portions, the Lanca.'ihire side being 
given up to ciitton, the eastern or Yorkshire 
half mainly to wool. 

It is a land of high moorlands 
and rushing streams, and its 
])eople have many of the 
.strenuous characteristics of 
hillmen all the world over. 
Lced.s, Bradford, Halifax, 
Huddcr.sfield, Wakefield. Batley, 
Dewsbury, Keighley are all 
large and important towns, 
almost united into one vast city 
by smaller towns and villages 
innumerable, every one of them 
engaged in some branch or 
other of ^thc ^\ool industry. 
According to the report of the 
Chief Inspector of Factories for 
1KX9, the number of persons 
employed in the woollen and 
worsted indu.stries was 297,053, 
of whom nearly 168,000 were 
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females. This return, of course, takes no 
account of the immense number of persons 
engaged in the handhng and transport of 
the raw material, in the collection, packing, 
and distribution of the manufactured article, 
or in catering for the manifold wants of 
the workers themselves. Altojjethcr the 
population dependent upon wool for a liveli- 
hood cannot be far short of three milliiuis. 

It is estimated that the value of the wool 
worked up in one year is not less than 
;£23,O0O,ooo, and that in the course of its 
progress to the shelves of the tailur and 
dra{)er it is increased in value between tlirce 
and four fold. Whence comes thi.s vast mass 
of material ? 

A hundred j'ears ago we were dejjendciU 
almost entireh' uy^un our own sheep. There 
are nearly 27 million sheep in Great ISi 
and the weight of one year's clip of ihcii 
is about 140,000.000 lb., of which 
one-sixth is sent away in the raw 
state. We import, in addition, 
for consumption here some 
400,000,000 lb. of wiK}\, mohair, 
alpaca, camel's hair, and goiit's 
hair. The great bulk of it 
comes from Australia, New 
Zealand, ami South .Africa ; but 
a considerable portion, perhajis 
20 per cent., comes frojn the 
River Plate. .Asia Minor, the hill 
country of .Vorth India, and 
e\-en Tibet. 

The great marts for imported 
word are London and Liverpool, 
and periodical auction sales are 
held in both places, which are 
attended by buyers not only 
from Yorkshire, but from I'rancc, German}-. 
Belgium, and even the United States. Of 
late years some of the largest users sent! out 
their own buyers to purchase at sales in the 
colonics. The sale roi>m in the Wool I-:x- 
change, in Coleman Street. Li.intlon, during 
the progres.s of one of the six series of sales 
held there annually, presents an interesting 
and exciting scene. ^\s many as iwcKe 
thousand bales of wool, averaging 400 lb. 
in weight each, and wiirth from ten to 
twenty pounds a bale, are disposed u( 
by auction at one sitting of two or three 
hour-<> and the sales go on day after day. 



sometimes for three weeks at a stretch. The 
merchants who deal in the home-grown wool 
arc called woolstaplers, and they either go 
round to the farmers and haggle with them 
about the price, or attend the annual wool 
fairs in the wool-growing counties of England 
and Scotland. .Most of the Irish wool is 
collected by dealers, and finds its wnv either 
to Dublin, for sale there, or direct t.. Bradford 




: finally 



fijcussed. 

.\ generation agn the spinner Ijouglu the 
wool and cnmbetf or carded it himself, and 
in what i-* called the woollen branch of the 
trade this is still a cornnmn [iractice. but the 
tendenc\- of laic >ears has been to .s|)eciali.se 
the various proces-.es. \'ery nuich of the 
wool which comes to us is, in the first 
instance, bought In' top-makers. On arriving 
at the top-makcr"s warehouse the bales are cut 
open. The wool, which has been tightly 
compressed i)erliaps for six or nine months, 
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is shaken out, fleece by fleece, and divided 
into "sorts," the best of tlie fleece beinjf 
thrown into one basket, the skirtinys^/.c. 
the parts about the neck and lejj.s of tlie 
sheep — into anotlier, and so on. lint there 
are many different classes of wonl. The lon'^ 
and lustrous staple of the pure Lincoln breed 
dififers from the short, dull, soft South Down 




as the coat of a polar bear does from that of 
a chinchilla. The pure merino fleece from 
the Riveriiia of New South Wales differs 
almost as widely from the strong Leicester 
cross-bred from \c\v Zealand. Each class 
— and there are many intermediate grades — 
has characteristics which render it suitable 
for most varic<l purposes. The wool which is 
used for the Union Jack at the 
ship's masthead would never do for 
an infant's christening robe or the 
green cloth of a billiard table. 
Hence there is very little admixture 
of classes, the object of sorting being 
to separate the qualities. There is, 
hi)wc\er, a very broad division made 
l)etween combing and carding wools. 
.\ lady in combing her hair holds 
a portion of it in one hand, holding 
the comb in the i)ther. Wool which 
is too shnrt to be held by the " nip" 
.if the combing machine must be 
carded. This dividing line closely 
corres])iinds with that which separ- 
ates the worsted and the woollen 
inanu fact u res. Worsted goi.xls are 
made from the long or combed 
wonl, WMiiIleiis fnim the .short and 



carded wools 

When the 

the wool go. 



sorting has been done 
s to the comber. It 
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must first be scoured. All uii\»'ashc(l fleeces 
caiT>' a considerable amount of the yolk 
or natural grease of tliu animal, and .some 
Australian and South American wools 
contain as much as 60 [Xir cent, of sand, 
dirt, and grease. The washing is effected 
by machinery in what is called a " bowl," 
though it bears no resemblance to that 
useful domestic vessel. The washbinvl is a 
long, deep iron trough, in which the wikjI 
is immersed in a bath or " sud " of hot \4-atcr 



to be combed or carded, as the case 
may be. 

The combing machine is one of the 
marvels of mechanical invention, and it has 
.several forms, but the type which has finally 
been adopted in this coiintr}' is known as the 
great circle comb. It consi.sts of a large brass 
ring, about f"ur feet in diameter, in which the 
steel pins of the comb are .set in ci>ncentric 
circles, the strongest teeth on the outer ring, 
the finest on the inner, there being usually 




and soap, being slowly passed from one en<l 
of the trough to the other by a .-ieries of 
reciprocating brass forks. The ImiwI has a 
false bottom, into which the sand and dirt 
settle by gravity. On emerging from the 
end of the bowl the wool is s.|uee/erl 
between rollers, and u-iually at once passes 
into a second bowl, where, of course, the 
water is cleaner, and nfien intn a thinl 
and even a fourth. When il finally emerges 
it is pure and almost sn^'w-white, (hough 
still carrying many gra-^s seeds, burr-;, and 
other entanglements. .After drying b\' 
subjection in a closed chamlxjr to the 
action of a stream of hot air, during which 
time it is being constantly tossed like 
the grass in a ha)'fiekl, the wool is read)- 
17 



(••ur nr five such rings. The pins or teeth of 
the comb, which revives hori/ontally and 
ver\- slowl\-. are heated, and by an ingenious 
arrangement of (luted rollers the wool is 
gradual!)' drawn through the tt-eth of the 
ci>mb from the outside, coming away from 
the inner edge ab-iohitely free from impnritie.'! 
and with e\erv fibre laid jiarallel with its 
neighb-.ur. The shortest of the wnnl is left 
behind, and is aTitniiiaticall)- picked out of 
the teeth of the comb l.efnre it receiws a 
fresh supply of wn<.l. 'Hiis short stuff is 
called the noil, and t!ie combed w'><.| which 
comes »(f in a continuous n>pe is coiled 
up into a ball or "tup." The top-maker, 
then, is (me who buys wool, sends it to 
be washed and combed, and then .sells the 
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pr'tduct tf» the spinner, for \vht)m it is mm- 
ready. 

Spinning, the conversion of wifil into a 
twisted thread or yarn, is accomplished in two 
difTerent ways — either by the s|jinninfj frame 
or jenny, as it was once called, or by the self- 
acting mule. The latter is used only for very 
short fibres, such as cotton or the shortest 
wools; and wool spun on the mule is called a 
woollen yarn, whereas that spun on the frame 
i.s a worsted yarn, and each has a character 
of its own. In worsted sj>iniiint,f the thick 



spindle on the frame having its o«-n train of 
rollers. The full roving bobbins are placed 
u]X)ii pegs above the rtUlers, and a small 
biibbin or sjkkiI is put on to the spinning 
spindle. When the machine is started, the 
roving passes between the revolving rollers 
and is finally drawn out or "draughted" to 
the required fineness, and then the rapid 
revolution of the spindle gives the fibres a 
twist or spin, converting what was merely 
a few parallel fibres into a strong thread or 
yam. As the process of spinning goes on. 




rope of combed top is first reduced in thick- 
ness and corrcs])ondLngly increased in length 
by being passed through a set of drawing 
machines. These draw out the staple by the 
simple device of passing it between jjairs of 
fluted rollers, each successive pair running 
at a higher speed than the last, so that it 
emerges as a thin thread, but still with no 
more twist in it than will just serve to hold 
it together. In this form it is wound on to 
lai^e wood bobbins, and it is then known as 
a roving. 

The spinning frame consists of a row of 
several hundred spindles, a!! revolving at 
one uniformly high speed, and a corrcs]5ond- 
ing set of rollers, partly of fluted steel and 
partly of wood covered with leather, each 



the yarn is wound on to the small bobbin on 
the spindle, and when all the bobbins are 
filled the machine is stopped and a gang of 
little boys and girls quick!)' change the full 
bobbins for empty ones, the threads are all 
given a deft initial turn on the empty bobbins, 
and the machine is again ready to be started 
There is no more fa,scinating sight than 
t<) watch a gang of "dofTers" go through 
these eviihitions. 

In woollen spinning the shortness of the 
fibre necessitates a somewhat different pre- 
liminary method for obtaining the roving, and 
the s|)inning is accomplished without any 
" draught." On the mule the spindles are 
not fixed, but are carried on a long carriage, 
which can be run out from the stationarj' 



BRITAIN' AT WORK. 




part of the fr;imc upon which the rovuiff 
bobbins are placed fur a distance of six ur 
seven feet. When tlie machine is started 
the carriage is run out, cacli spindle dra\vin<j 
after it a length of the roving. Then, when 
the carriage has reached the limit of its 
traverse, the spindles, rcvoKing with great 
rapidity fur a few scccHids imjKirt the twist 
or spin to the whole length of thread which 
has been run out, and at the instant when the 
required S])in has been obtained they stop, 
the carriage runs back to its fnnner jilace, 
the bobbins on the sjjindle winding up the 
spun yarn as the carriage returns. Then, of 
course, the cycle of ojjerations is repeated. 
It will thus be gathered that in worsted 



spinning the c)pLTatLoi 


is a continuous one 


whereas in nnile spini 


ing it is intermittent 


The one pruriuces a 


muoth, round, regular 


yarn of great strength. 


all the fibres nf which 


are carefully twisted p 


irallcl to one another 



the other a yarn which has the fibres mi.ved 
up in an irregular fashion, with their ends 
sticking out like the hairs of a caterpillar, but, 
for this very reason, giving a vani ••( much 
softer "handle." It is tlii-^ \ita! difference in 
the method of sjiinning and in the result 
attained which constitutes the main distinc- 
tion between a worsted cliitli, such as a .serge 
or corkscrew, and a woollen cloth, such as a 
Melton or Amazon. 

It was the introduction of the power-loom. 



scarcely mi>re than a centurj' ago, that led 
to the riotous assemblies and (nill burnings 
.so vi\i<!Iy depicted by Charlotte Bronte in 
"Shirley,' and more prosaically recorded 
by many less-known local historians. In 
principle, however, even the most elaborate 
loom of to-day differs but little from the 
sim])iest form of the loom u.sed by Egyptians 
4,000 \'ears ago. It is only, after all, an 
apparatus for crossing threads under and over 
one another alternately, and so binding them 
tlial they shall not come loose again. Those 
threads which run through the whole length 
of the piece constitute the warp, those that 
cross it the weft. The warp threads are 
maintained in a state of tensi(in, and when one 
half of them are lifted clear of the rest by an 
automatic arr.uigeinent, the bobbin of weft 
contained in the shuttle is thrown across and 
between them. Then the position of the 
warp threads is reversed, the shutUe with the 
weft is thrown back again, and so the process 
goes (in until the piece is finished. 

Pattern, or design, is obtained by varying 
the iunnl>er of warp threads which are lifted 
at each "ijick" of the shuttle, by changing 
the character or colour nf the weft, and by 
a multitude of other devices which are too 
teclmical f>r description here. Fabrics in 
which the pattern is obtained by the use of 
coloured threads or b}- the admixture of silk 
threads are known as " fancies," those which 
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are woven and subsequently dyed as " plains," 
though the desij,'!! may vary widely. But 
whether plain or fancj', light iir heavy, wide 
or narrow, all cloth must after weaving be 
subjected to a variety of oix;rations all com- 
prehended in the useful term '■ finishing." It 
must be clean.sed from all im])urrties, it will 
be steamed, scoured, nulled, shrunk, stretched. 
raised, cropped, singefl, pressed, and finally 
rolled into the perfect WK:b reach' for the 
merchant's warehou.se or the drajxjr's counter. 
The " finish " which it is desired to impart 
■determines the way in which the cloth shall 
be treated after it leaves the loom of the 
manufacturer, and no two kinds of material 
are dealt with in exactly the same way. 
Technical education, the improved taste of 



the people, and the development of invention 
have brought about an immen.se improvement 
in the variety and beauty of wool textiles ; 
and the l-Mucation laws, by raising the age 
at which children may work in factorie.% 
are silently working an economic revolution 
which is regarded with some apprehension. 
For the spinning mill child labour is held to 
be essential, very much of the weaving is done 
by women, and in both these departments 
there is of late a marked decline in the 
numbers employed, while there is no compen- 
sating increase in the empIo_\'ment of adult 
hands. There is consLiiuentlj- a fair field for 
the ingcnuit)- of the inventor who will aim at 
making the spinning machinery and the loom 
Automatic in their action. 

Aktiiuk R. H^■I.Es. 
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BUTTER AND CHEESE MAKING. 



LIKE manj' ntlicr uf o 
diistries, dairy- farm in<; 
keen foreign competition. A va.s 
of butter is iTnp()rtcd into thi; 



national iri- 

ffers from a 

;intity 

country, 



but in spite of tliis fact it U stated that 
considerably more tlian 100,000 tons of butter 
are made annually in tlie Uritisli Isles. 

Butter makint^ Iia.s, of course, a depart- 
ment by itself in tlie conduct of a dairy- 



farm. It is ])robab!e tliat an abstract 
knowledftc of the work is jjretty t^ciieral, but 
as many ingenious appliances have been 
intro<hicofl into the industry, a brief account 
of the \arious pnice.sses of manufacture 
should be of interest. The description herein 
presented is that of a system in operation 
on a lai^e farm, which is the centre of an 
exteii'^ive area of distribution. It niav there- 
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fore serve, generally, as a type of the inaii}' 
other similar establishments to be fitund in 
the British Isles, and which are all cimducted 




when in twenty minutes it is thick enoufjh to 
be taken out on small wooden bats, placed in 
a tub, washed, and put upon the revolving 
buttcr-worWer. Tiie latter is a larjje wotidcn 
contrivance, propelled by machiner)', and an 
idea of its character may be gathered from 
our illustration. The butter is placed nn 
a circular table, sloping outwards, and with 
radiatinjj corrugations ; immediately above 
this is a protrudinj^ cone of wood, also 
corrugated. The two work in opposite 
directions, and the butter between them is 
eflectivcly "worked," When this is com- 
]3lete it is rend_\- to be packed in whatever 
fiirm it is required. \\'here a quick distribu- 
tion takes 
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THROUGH 

KEFKIfiEHATOH. 

make a speciality 
of one particular 
brafich of the in- 
dustry : with one 
It may be cheese, 
with anothermilk, 
and so on. Rut 
alt, without ex- 
ception, make 
butter, either on ihttiiij 

a large or a small 
scale. In the ca.se of cheese 
milk dealers and suppliers, it i 
fluous milk which is converted 
A large tank is kept fur the reception of 
this, which is sub.scqucntly carried away 
through pipes to a warm chamber below, in 
which the temperature i^ slightly higher than 
that of the milk when it comes from the cow. 
It then passes through a refrigerator into a 
separator, the skim escaping on one side, anil 




place, it 1 




immediately 


done up into 


i^lb. and 2-lb. 


packages. 


l-roni the be- 


ginning to the 


end the ma- 


terial is never 


unce touched 


by hand. 


The above 


remarks apply 



nakei 



butter. 



the cream through a ta| 

former is forced up .igai 

and being too ]j!)or for an\' oiliui 

is sold to bakers, wlii) use it ii 

pastrj-. 

The cream is caught in pails, \ 
stood in a bath of cold water for 
of twenty-four hours for (he cream to "ripen." 
It is then turned into a wooden churn. 



,ther. The 
other tank, 



space 




Itmgand 

louring enter largely into the manufacture. 
Cheshire is the heart of our cheese-making 
du.stry. .Although cheese is produced in 
rioub forms, the bulk of that consumed 
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consists nf four different kinds, namely, 
Cheshire, Cheddar, (jluucester, and Sliltcm. 
Of these, the first two are by far the most 
fx}pular, jiKij;etl fmni the amount consumed. 
It vvill be noticed that all these cheeses derive 
their names from the county or district in 
which they are ma<le. The first and third 
speak for themselves, and are com]irchcnsively 
christened ; the second is named after a village, 
Cheddar, in Somersetshire ; and 
the last is from Stilton, in Huntinj^- 
donshire. Although all these places 
can claim to have initiated their 
respective dietary industry, a large 



cheese. Dexterous handling of ingredients 

and implements is, of course, an important 
factor, but the question of temperature 
appears to ha\e a considerable bearinjj 
upon the subject, though ex])erts differ on 
the [>oinL Farmers have been known 
t() produce goofi cheese under conditions 
so far as temi>erature i.s concerned, in direct 
contradiction to all recognised and accepted 
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the < 
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(Ireat lhil;iiil as Clirddar or Cheshire is 
noiiiiiig of ihc Iviiid, if lo.alil.v counts for 
anvthing. hnl niuu-. from America, .\us- 
tra'lia, or New Zealand, Of course, the 
process of inanufacUirc may he imitated, but 
there is such a knack -a myslcrious, intan- 
gible kind of skill in chee'-iL' making that 
one might justitlahly cpic-stion the ca]>acity 
of the imitator, l^ven experienced British 
dairy-farmers are at a k'ss to adequately 
explain what i'^ the ])recise nature of the 
agency which condnces to a thoroughly good 



notions on the subject. Hut they could not 
e\|>lain how their success came about. 

'I'lie ])rincipal processes of cheese making 
are inuch the same all through, but for the 
purposes of illustration we will take the 
production of a Cheshire cheese, at Lea Hal! 
I'arni. Aldr.,rd. 

Here we have a typical Chcshiredair\'-farm. 
l-^ve.ything about the place is .-scrupulously 
clean. We f.illow a consignment of milk 
into an ajtartment which contains a long 
cheese-vat on wheels. The vat is metal- 
lined, and there is a hollow space all round, 
between the out.sidc casing and the recep- 
tacle, which holds the milk. This is a 
hot-water chamber, used only in the cold 
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Aveather. At the end is a bright metal 
union, attached to which are piixis run- 
ning off Htjl't and left, one passhij,' through 
a division wall into another apartment. A 
metal strainer is fixed on to the side of the 
vat, through which the milk is poured. Two 
kinds of milk are used — the perfectly 
sweet, and that which is " on the turn," 
the latter being added fi>r the purpo.'%e of 
creating acidity and aiding in tiie riiicning 
of the cheese. All the milk having been 
poured in, rennet ami colouring are intro- 
duced. The formcT is measurcil in a 
graduated glass, and five ounces are used 
to 170 gallons of milk. The colouring is 
a dark-brown vegetable solution, and one 
and a half ounces are used in the same 
quantity of milk. The use of this ingredient 
in no way affects the flavour of the cheese, 
nor improves it beyond adding the yellowish 
hue familiar to most ]X!opIe. Vet without 
it, or should the colour be too deep, the 
cheese would be rendered comparatively 
valueless, or, at all events, considerably 
reduced in value. 

The rennet causes the milk to coagul.ite, 
and then ensues a process of .separation, the 
curd .settling at the bottom and the whey 
rising to the top. If the cheese is intended 
to be kept any length of ticne, the vat will be 



kept heated to 90" or 94". If it is for quick 

sale, and this generally happens in the cold 
weather, the tein;jcrature is reducetl to, say, 
85". PcriiKlically it is stirred up for half 
an hour at a time, and when the ".setting 
together " takes place, it is broken with a 
cutter — an implement consisting of a .series 
of long narrow blades— for half an hour. 
\i\ a few hours from the pouring in of 
the milk, the whey is run off, disclosing the 
curd in a close layer at the b<jttom. It is 
then cut up into blocks or slabs, and sub- 
sequently broken up as scnall as possible with 
the liands. Salt, which acts as a preservative, 
is next thrown upon it, to the extent of 
h lb. of salt to 20 lb. of curd. Finally, the 
curd is passed through a machine fitted 
with two rollers, in wiiich are rows of 
metal teeth. This breaks the curd up into 
very small pieces, which are then placed 
in circular perforated metal jars, each one 
representing a cheese, and set near a 
fire, or in a cheese oven, to preserve the 
temperature. .After a few hours of this treat- 
ment, during which the metal jars have been 
occasionally reversed in position, the curd 
is put into the presses. The material is 
placeil in a small wi.ioden hoo]K'd barrel, 
lined with a cheese-cloth, and fastened at 
the top with a tin fillet. The weight brought 
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to bear upon it is increased each day, till it 
finally reaches about half a ttin. In four or 
fi\-e days the cheese is turned out. 

From the presses the cheese is taken to a 
lift and carried to a store-room above, where 
it is laid out on the floor upon a bed of 
straw. In about a week from the time the 
making begins, the cheese is sometimes 
in the hands of the consumers. The 
factor visits a farm, and thrusting his tester 
into the various cheeses, decides on their 
fitness for the markets. If the surface is 
rough, it is ripe and good ; if, ho\\e\cr, it 
presents a smooth appearance, like a piece 
of yellow soap, it is too fresh, and must be 
kept a little longer, the work of ripening 
not having been .sufficiently well done. It 
deijends entirely on the application of acidity 
as to how long it must or may be kept. 

But let us return for a moment to the 
whey. It passes through a pipe from the 
vat to a slate-lined tank in the floor of 
the adjoining chamber. The virtue in it is 
converted into butter, and the residue or 
wa.ste is pumped, by means of steam power, 
a considerable distance to the piggerj-, «-here 
it forms a delectable item of diet for the 
porcine population. It requires very careful 
handling to produce goml butter from whej-, 
and only the ex[jerienced and most skilful 
of dairy folk are entru.sted with the work. 

The cheese which is easiest of digestion is 
that which is old, dry, and crumbling, but it 
is not by any means a marketable article. 
The most difficult to digest is that which is 
ne^v and "close." Green 
in Cheshire cheese is 
not desirable, although 
it is in Gorgonzola and 
Stilton, In the case of 
the last-named the 
rotting is encouraged 
by means of acidity, and 
by thrusting mto it 
brass and copper 
skewers. In the makiiii,^ 
of it the curd is not 
broken up ; nor. of 
course, is any colouring 
used. There are large 
cheeses made without 
colouring, but farmers coknkk i\ stori- 

prefer making the other tf.stini 
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kind, for the sufficient reason that they are 
more marketable. 

It is estimated that from I30.000to 140.000 
tons of cheese are made in the British Isles 
in a year, and 105,000 tons of butter. The 
imports amount to over l2(i.OOOtons a year. 
The yearly imports of butter and margarine 
are more than 200,000 tons. The busiest 
month for cheese making is May. 

A great deal of butter is made in the 
.south-west of I-'ngland, and also in Ireland. 
At C'a])pamore, in Ireland, it is not at all 
unusual for as many as a hundred farmers 
to send their milk to one dairy, and it is a 
pretty sight t<> see the 
milk being brought in. 
The carts, drawn by 
ilonkeys, are driven by 
peasant bo\s and girls, 
often without .shoes or 
.stockings. The pro- 
limes a mileli.ng. The 
milk is <leHvered at one 
side of the dairy and 
then weighed, and the 
cart goes round to the 
ntlicr .side to take away 
separated or skimmed 
milk, which is used for 
feeding calve.s. 

H. I,. Adam. 
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IN the whole ranj^c of the inclustric^^ few 
thinys are more arrcstuiy than the Iraiis- 
forinations wrought hi llie process of 
makint; paper. The tiiouj^ht of dirty, Li'isi^'htly 
rags, the mere refuse of another industry, bciii^j 
converted into pajwr scnoother than cream, 
and ahnost as white as driven snow, is more 
marvellous than a good many fairy stories. 
But even more wonderful is it to think 



supplies of this material also began to show 
sipis of exhaustion ; and both in Spain and 
in Alt;iers the (lovernments felt it necessary 
to carry out investigations with a view to 
preventing its undue exploitation. As the 
years sped by, and the demand for a cheap 
press omtinued to grow more urj;ent, manu- 
facturers were forced to cast about for 
something less costly than esparto ; and in 
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of anything so frail and unsubstantial as 
paper being made out of hard, sniid wi.od. 
Yet such is the fact : tlie sheets which lo-day 
wc see being deli\ered in the form of huge 
rolls at the [iews]ia|>er ofTices in the neighbour- 
liood (.f Meet Street, .md which to-morrow 
morning we shall find on ..ur breakfast tables, 
were but a few weeks agn growing as timber 
in the forests ;( Norway or'of Canada! 

The su|)|)l)- of rags is, of course, not illimit- 
able, and as the activity of the printing |iress 
increa,seti, alxiut the nurldle of the nineteenth 
century, matiufacturers were glad tn supple- 
ment it with esparto grass from Spain and 
from Northern Africa. Hefctrc long the 



the seventies they found in wood the cheapest 
iif all known substances for the making of 
paper. All three materials — rags, esparto, 
hikI timber — are now in use, either singly 
or in combination. I'or the best kinds of 
]>a])er. including hand-made pa]>er and 
superior note])a]3cr, linen and cotton rags 
still holtl the i^re-eminence. Ksparto takes 
the second place, and from this it is that 
the majority of our lx;lter-class books are 
made. Hut the chea]j newspaper press draws 
its supplies almost exclusively from wood. 

If for a moment we glance back to 
the dawn of histfiry we shali find that we 
have rather less reason for priding ourselves 
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SHRD5 WHERE 

npon our superiority to our remote ancestors 
than might at first be supposed. What 
does the very word " paper " come from but 
from "papyrus," the reed which the ancient 
Egyptians manufactured into a writing 
material? Even the conversion of wood into 
p^ier was no discovery of the nineteenth 
century. In the dim and distant past the 
Chmese, who : plagiarised so 
many things besides, were able 
to make paper out of sprouts of 
bamboo, and later they pressed 
bark into the service, besides 
Kemp and rags and old fishing- 
nets. Yet no self-respecting 
person would say of these old 
pajper-makers of far Cathay that 
everything was fish that came 
to their nets! 

If, however, the ancients were 
able to make paper — of a sort- 
out of the same unpromising 
things as we ourselves, we none 
the less have something of whicli 
we may vaunt ourselves. Ihe 
raw materials are much the 
same, but how marvel lousK' have 
the processes changed ! That 
which had to be done slowly 
and laboriously by hand is now 
effected with almost inconceiv- 
able rapidly by complicated 
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and delicate machiner>% so true in its con- 
struction, SO nearly perfect in operation, that 
it may almost be left to look after itself. 
In these days a single machine, turning out 
its thousand miles of paper in a week, gets 
through as much work in four-and-twenty 
hours as would have occupied an army of 
men for a year under the old conditions. 
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That tlie Paper-making industrj- has of 
late years advanced by Icajw and bounds 
may jju without saying. In Kngland and 
Wales the number of pajjer-mills is 233, in 
Scotland 59, in Ireland 8, .Altogether, 
therefore, there are Micnc 300 mills in tht; 
United Kingdom engaged in the cnanufacturc 
ofpaper.and it is im[)iissible to set any bounds 
to the development of this icnjxjrtant industry. 
The counties in which the [nanufactiire is 
most c.stensiveK' carried on are Lancashire, 
ivhich has f(.rty-four paper-mills to its name; 
Kent, which has thirty ; and \'orks!iirc, which 
has twent\-sc\en. HetHcen them these three 
counties have to their credit more than one- 
third of the total number of [laper-milN in 
all Great Britain and Ireland. Tlie Kentish 
mills include those of Messrs. l-.rhvard Moyd, 
Liinited. at Sittingbourne, more gencraliy 
known as the Daily ChroNklc mills ; the Dai'ly 
T.-f.xnifli mills at Dartford ; and the "r..\il 
mills I'ncar Dartford and the llnrton Kirby 
mills South Darenth of Messrs, .-\. 1-:, Rc-ed 
and Co., who also own the Merton .Abbey 
mills in Surrey and the W.vconibo Mars'h 
mills in Huckin,i;hamshire. In another of 
the Home Counties, Hertfordshire, are the 



extensive mills of Messrs. John Dickinson and 
Co. — the Croxlej' mill.s, near Watford, to which 
.some of our illustrations relate ; two others at 
Hemel Hempstead, and a fourth at King's 
Langley. 

Multitudinous as are the uses to which 
pa]x;r is put, one is hardly prepared to find 
that there are at iea.st eighty different 
"sijecies," while of ■'varieties" the number is 
past counting. He>-ides writing paper and 
blotting pa|>er and printing paper, there is 
manifold |)aper and typewriting paper, tracing 
pa])cr and drawing pajjer. l"hen — not to speak 
of the many kinds of brown paper, of which 
the |)rodnctii>n is enormous — there are papers 
for bank-nntes and bills and cheques, for 
ho.siery and pins and needles, for collars and 
caps, for cigarettes and tobacco, for butter 
and tea and groceries, fnr portmanteau boards 
and carpet felt, fur railway tickets, and for 
a host of other [>urj)oses, all of them made 
by mure iir less diflerent pnxes.ses. 

The wood from which, as I have said, the 
cheaj>est printing |)a[x;rs arc made does 
not reach our manufacturers in its natural 
state, but in the form of what is known as 
pulp. So far. indeed, is it removed from 
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its original condition that no one not in the 
secret, seeing a bale of wood-pulp, would 
excT yucss that these flakes of H-hat looks 
not unlike rough, thick cardboard were once 
spruce firs — for this is the kind of tree which, 
owing to its iibrous nature, is most suitable 
for conversion into pa|K;r. liy two (|uitc 
different processes is the wood re<liiced to 



pulp unmixed with any other material dejrcnds 
for its quality mwui the pr<.j|jortiim which 
the chemical bears to the mechanical pulp. 
To convey some idea of the process by 
which the pulp is converted into printing 
paper I cannot do bt-tter than give my im- 
pressions of a recent \isit to theSitlingbuurnc 
mills of Messrs. Kdward i.Ioyd, Limited, 
whi ise ci "urtei lus manager 
could not conceal a justifiable 
pride in the splendid ma- 
chinery which has, .-o to 
speak, grown up under his 
supervision. These mills, 
which turn out from fort>- 1<) 
fifty thousand tons of jKipcr 
in the year, mainly, though 
not exclusively, for news- 
papers, are the largest in 
iuirope ; in size and outjiut, 
indeed, they have but two 




pul|j^by cnechanical pressure and frit 
on the one hand, by the action of ^ul|) 
of lime on the other. TIil-sl- t\\» s|ii.ric 
pulp, known respectively a-; mechanical 
chemical pulp, have to be connnin^lcrl tn^'t 
in the process (if matiufaclure. The cheii 
pulp it is which yields to paper its -itrei 
while to the mechanical pulp it owe? 
substance and bulk ; and pa|x;r made of w 
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borne down-stream to the mills, wliere thej' 
are converted into pulp at the rate of 30,000 
tons ((tf pulp) a year. Larye as it is, tliis 
quantity is not sufficient to feed the voracious 
machines at Sitting bourne, and the .supply 
has to be supplemented from Canada. 

Whether they come from Norway or across 
the Atlantic, the bales, \veii;hiiiijj about four 
hundredweight each, arcunsliipixid at Queen- 
borough and brought up the Mcdivay in 
lighters or sailing-barges to the wharves at 
Sittingbourne and there stored in huge sheds, 
to be used in the order in which they are 
deposited, fur the pulp, though it does not 
quickly deteriorate, will not keep in first- 
class condition indefinitely. Its treatment 
at Sittingbourne begins on the "beating" 
floor, high up in the mills, where it is 
dischai^etl into large vats in which revolve 
circular " beaters " that fliig out the tiny 
fibres and gradually, with the help of water, 
reduce it to what looks not unlike oatmeal 
gruel. At a certain stage in the "beating " 
process an aniline dve is poured into the 
vat in order to whiten the pulp ; and after- 
wards size is introduced, to give cohesiveness 
to the pulp. Having been brought to the 
right consistency, the pulp flows into chests, 



where it is kept in constant motion, so that 
the heavier fibres — those from the mechanical 
pulp — ^shall not sink to the bottom. Thun, 
having been refined and clarified by st^aine^^ 
which remove from it everj- foreign substance, 
it is discharged into machines on the flonr 
beloH", which it enters at one end, known as 
"the wet end," in the form of a sheet of 
water, and lea\es at the other end as paper 
ready for the printing press. 

Truly wonderful contrivances arc these 
pa])er-[naking machines, and as you see the 
running stream of water that holds the 
minute fibres transformed in a few swift 
transitions into perfectly developed paper, 
you can hardly help crediting them with 
magical properties. First the stream of 
watcr^in which, if you take up a little of 
it in the hollow of your hand, you can sei 
the fibres, not much bigger than the mutes 
in a sunbeam, in suspension — ^runs on to an 
endless sheet of brass wire-netting, of which 
the meshes are almost inconceivably small, 
there being as many as 400 holes to the 
.square inch. This wire, in carrying the pulp 
forward, jogs from side to side, so as to shake 
the fibres together. On each side of the 
wire-netting is an endless band of rubber 
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which travels with the netting, and prevcnt>i 
the pulp from runniii'; over the sides. liefnre 
it leaves the wire tlic; pulp passe;; over a 
series of suction-boxes, and by the time it lias 
run the gauntlet of these it. has acquired a 
measure of cohesion aiid continuity: already 
is it easier to believe that what a inoineiit 
ago lo()ked like a thin stream of water 
will bcfort: this wonder-workini^ machiuu 
has had much more to do with it be chaii^>-efl 
into paixjr. 

When the pul]) leaves the wire-net tin;,' it 
is carrieti on to the first of a series of mils. 
This first pair of cylinders is ku.iwn as tliu 
couch-rolls, and in passing bi.'t"ccn tlieni 
most of the moisture which has not been 
extracted by the suction -boxes is sc|uec/.L-d 
out of it. Then it is carrieil- on t.i press 
rolls, which .squeeze out more and more '■( 
the moisture until at Li-t the pul|) is 
indubitably paper. Xot yet. however, is ji- 
conversion complete. Still it nio\cs on, for 
it has now to he driurl bv passin- r.>und 
steam-heated cyliiulei-s. 'I"iii> done, it is 
carried on to the calenders— met.d cylinders 
with a smooth. [K>lished surface, which hy 
subjecting it to tremendous pressure -ive 
to its surface smoothness ami i;loss. Then 
the edges are trimmerl and it is divided into 
the required widths, and finally- it is wound 
on to reels, the length of the roll being 
automatically r^nstered. When the indicator 
19 



shows that the roll is of the required length, 
the paper is at length separated from the 
machine to which it owes its being, the reel 
is weighed, and then it is ready for delivery 
to the printer. That the paper should be 
weighed as well as measui-ed may seem a 
work of su|)ererogation, but of course it is 
nothing of tile kind. The fact is that, nearly 
as these beautiful machines apjiroach to 
lierfection. rolls of pajjer of preci-^ely the 
same length may <lilTer a few pounds in 
weight, owing to variations in the pulp too 
flight for even this delicate machincrv to 



and c 



rect. 



Of the two great driving-engines, with their 
enormous lly-wheels, <.f the twent>-two Callo- 
way Ijtiilers with (heir hop[)ers for automatic 
.stoking, and of the other wonders of these 
mills I may nut sjicak. I must, however, 
iust touch on one point thai has not yet 
been mentioned. Nothing is more striking 
than the v\a\ in wliich e\er\'thing in the 
n.iture -f «.-i-lc i- avoided,' Thus by a 

a' sr.ilc that ha. re-iilted in a saving of not 
far short <A r icxi a week in the coal hill ; 
and in llu' same wa>- the wasie water is n<,t 
all. .wed tM c-cape ii'nli! al! the jiulp which 
it coinains ha-- been >iehiedup in the form 
of thick >labs. which are consigned to the 
be[iting \ats to be reduced imce more to 
the oatmeal {jruel of which 1 have spoken. 
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The lint which disttnguislics certiiiii editions 

of the chuap cveiiiiij,' papers is imiKirtcd by 
pijuriiii,' a little dye iiilo the v.-its. Hut if you 
visit one of the mills where c.ilourwl pajiers 
pro])er are made, for writint,' and various 
other piir]xi;es, you find that the effect is 
secured not by any such .simple means as 
this, but by thor.iu^'hly dyeing the rat;s 
before the>- are (lisintc;^'rated. I must note, 
too, that the hi;:h ^loss that is ^'iven to i>a[X.T 
upon which "process" illustrations have to 



be printed is obtained by the process of 

su|)cr-calenderirig, the paper beiny run 
lhrou^,'h s|)ectal calenderinfj machines after 
the pajKir-makinj; machine has finished with 
it. The best paper of this class — as, for 
e.\ain])le, that which is u.scd fur Bkit.^IN 
.\T \\i)HK— undergoes the further process of 
'■coatiiifj," oTie of the latest and most in- 
teresting of paper-making operations. But 
thi-^, with much eNe that merits notice, 1 
must lea\e undescribed. 

W. W. Hltchixgs. 
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THE Omnibus and t;he Tram are so much 
commonplaces of city life that one is 
apt to overlook the ijiagnitude of the 
interests they represent. 

The capital sunk in Metropolitan street- 
car enterprises is, in round numbers, four 
millions sterling. This enormous sum is 
productive of profit, directly or indirectly, 
to incalculable thousands, besides providing 
ft>r the hourly convenience of five millions of 
Londoners. 
It excites, as 
it were, a 
great econo- 
mic wave, 
whose i n- 
fluence is felt 
liot only in 
the labour 
market of the 
capital, but 
likewise in 
Canada, the 
United 
States, Hun- 
gary and 
Russia, and 
last, but by 
no means 
least, in 
Ireland. 

The various companies have in their 
' posBession about forty thousand horses. 
valued at over a million sterling, A huge 
fraction of their revenue flows annually 
into the pockets of Irish and Hungarian 
horse-breeders to replenish the waste in 
horse-flesh. And more than twice the 
amount goes to North and South America. 
and Russia, to buy oats, maize, barley, 
beans, hay and straw, for the gigantic 
granaries from which the studs, scattered 
all over London, draw their allowances of 
provender. This h how one form of a 
London enterprise aflects the wc)rkrs marts. 
The advantages to London itself are less 
easily summarised. But one statement of 
fact is eloquent in its simplicity. Upwards 



of thirty thousand men are engaged in the 
street transit services, which, allowing for 
a moderate percentage of married people, 
means that seventy thousand persons are 
dependent for their daily bread upon the 
prosperity of the industry. 

The London General Omnibus Company, 
employing seventeen thousand horses and 
five thousand men, is probablj' the greatest 
institution of its kind in the world. The 
wages ac- 
count for its 
drivers and 
conductors 
totals up 
to over 
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stablemen, 
artisans and 
clerks, still 
to be pro- 
vided for. In alliance with the London 
(jencral are numerous omnibus associations. 
The Road Car Company, with onlj' five 
thousand horses, manages to maintain a 
spirited com(>etition with the premier con- 
cern and its allies. I n eighteen months 
the London General carries passengers 
equivalent to the [xipiilation of all Europe, 
or. in round numbers, three hundred miliions. 
During a similar period the Road Car 
accommodates a number represented by the 
jMipulation of all \orth .America, or roughly, 
a hundred millions. How insignificant the 
]X)pulation of London appears when set in 
contrast with these bewildering figures ! 
And all these millions are piled one upon 
another by the daily coming and going of 
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iiidu idual^?. Yet they 
are not exhaustive. The 
omnibuses Qwned hv 
Tilling's. French's. Hull's, 
Ball's, and many smaller 
firms, must carry in the 
aggr^ate many addi- 
tional millifins of ]ias- 
sengers annually. If b}- 
any chance its street-cars 
ceased to run even for 
a day Londun would, in 
fact, seem stricken with 
paralysis. The shops in 
the \Vest, the warehousL-,-, 
in the l-last, the offices 
in the City, would all 
feel the ominous torpir. 
And the Riverside, fn 
Battersea, usually alive 
siy;n.'j of ctnnmercial ac 
gloomy testimony Ui the close relationshi]) 
between the hum of trade and cheap street 
transit. 

The London Tramway service is practic- 
ally monojxjiised by the North Metropolitan 
Company and the County Council, The 
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lines south of the 'I'hanics are worked mainly 
by the Council, and as a rule converge upon 
the Bridges. North <if the Kiver is the 
])rovince of the North Metropolitan, and its 
lines rim generally Citywards. It links such 
distant points as Lea Bridge and Bloomsbury, 
Stamford Hill and Holborn. Moorgate 
Street, where the offices of the North Metro- 
l^ilitan are situated, is a leading terminus. 
being connected with 
Highgate and Finsbury 
I'ark by a route which 
laps a densely populated 
district. To the battalions 
of labourers, by whose 
sweat London throbs 
throughout the weary 
night, the trams are a 
priceless bcxjn, for they 
run without intermission 
during the whole twenty- 
four hours. The North 
M c t ro p ol i t a n Company 
ein[)loy eight thousand 
horses and four thousand 
(lien ; the County Council 
only half that number of 
liorses to three thousand 
men. The North Metro- 
|Kilitan require .six hundred 
cars ; the County Council 
maintain a continuous 
night and day service with 
two hundred less. 
STAULES AT Hoi.LOWAY. The Loudon County 
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Council's Tramway s\stem is probably the 
most -self-ctintaiiicd to be foiind anywhero. It 
builds its own vehicles at Penrose Street, Wal- 
worth Road: makes its (nvn harness; prints 
its own tickets ; and even nianiifactnres its 
own punches. As in the case of the private 
companies, provision has tu be made fur 
maintaining a continuous supply of cnonn'ms 
quantities of fiiraj^e. Xo less than one-half 
of the hundred odd millions of jjassen^fers 
who use the Council's trams in tiie course 
of a year are halfi>eimv fares. An immense 
propctrtion of thi.s number are women of the 
working class, going to the chea|)est markets 



■"cable " line, employing between them about 
a thousand men. In the L'nited Kingdom 
there are thirteen hundred miles of street 
tramway o|)en. Of these, one hunilred and 
fort}- are claimed by London, sixty-three 
being in the hands of the North Metm- 
ixiiitan. 

The Ijuilding of street-cars fi>r the various 
eunipaiiies is an industry of very great im- 
portance, and is steadily growing, 'Ihe North 
.MctrojMiIitaTi Tnuinvay Conipain- has its fac- 
tory at l.eytonstone. where cars are turned 
out at a cost of about ^joo each, twentj' cars 
being a fair year's output. 'i"he construction 
of an omnibus occupies at least a 
couple of months. A walk through 
the factory of the London General 
at liijihbury. where two hundred 




to do their shopping. The iiuniicipal tramway 
employees receive from 4s, ijd. lo ds. id. 
a day, a rate of wages which is somewhat 
higher than that usiiall>- paid by the jirivaie 
companies. Ver\- well paid men amongst 
the legion engaged in the street -])assenger 
traffic, are those in the service of tlie Walerloii 
and Atlas Omnibus As<ociation, which is 
affiliated to the London (icncral. their wa-e- 
ranging from C)s. to Ss. a d,iy. .\ mnnber 
of small tramway comjjanie-^ still survive 
the efforts of the two jirinciiial ])ropriclors 
at amalgamation. These include the Soiuh 
London, the L<indon Southern, the London 
Deptford and (ireenwich, and the Highgatc the smith, and the painter. Ne.vt-dotir to the 



inti^aiH ar.- kept bus\-, i-^ full ..f interest. The 
df|janment in which the work connnences is 
(lisiingni-hed by the ghoulish name of the 
■■ llody-shop,' The Hody-sii-.p is appropri- 
ately- full of skeletons, some of wiiieii are 
omnihu-es in sha|ie, but lacking ]iaint. and 
1.^1. iss, ;iiii| staircase, wliik- other- are merel\' 
tl.ur bare pl.inks. Here one realises, with 
iustah.uclK.f Mirpri^cjierhaiis. whaldiversitv 
of skill Ihe |.rMdurti..n of a street-car call's 
into action. When the coachbuilder has 
conipleterl the hull, it is mounted on tcm]jo- 
rary wheels, and passes si[ccessi\cly tlinui^di 
ihe hands of the glass-fitter, the ui>lii;lsterer. 
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Body-shop is the Repairinff Department, in 
days fjone bj' an umnLbiis lasted twenty 
years ; now, at the end of fifteen, it is only fit 
for firewood. Tiic chanj^e is clue to the 
tendency to turn out showy, H^'htJy built 
vfehicles, which .shall be as attractive as 
possible. The coach builders aiul the allied 
trades reap the benefit of this evolution in 
fashion in the form of increased demand for 
their labour. The painter cs]x;cially plays an 
important part in the 
finishing of the modern 
street-car. His work 
may not ahvays be 
artistic But it means 
bread to scores of 
familie.s^to thousands, 
when one comes to re- 
flect that the I'aint-shop 
at Highbury is but a 
type of many hundreds 
in England alone. 
Fainted on the corner 
of each omnibus are a 
couple of letters that are 
alwaj's a puzzle to the 
layman. Take the 
mystic symbols "O M." 
These characters indic- 
ate that the car belon^'s 
to "Q" district— every 
comjjany's territory is 
cut up into districts — 
and " M " denotes its 
order of rotatiim with 
regard to all the other 
route. When a London street-car leaves the 
factory its first journey is to a police-station. 
where the christenini,' ceremony is performerl. 
No champagne flows mcr its timbers. In- 
stead, a constable screws on to its platform a 
number surmounted by the Ro)-al arms. 

The I'lxpress omnibuses are a .survival of 
the days when the poor man did little 
driving; and they are still chiefly a\ailed of 
by w^ll-to-do business men, The\' are cirawn 
by three horses, after the manner of Mr. 
Shillibeer's omnibuses of the early Victorian 
period, and carry thirty-eight passengers, 
which is twe!\c more than the usual comple- 
ment. They run iinly in the morning, the 
chief points of dejjarlure being Hollowaj-, 
Tollington Park, Kilburn and St, John's 
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Wood. A new Express has not been built 

for a long time, and now that ordinary cars 
are so numerous the class .seems doomed to 
extinction. 

The advertising busine.ss done by the 
Metrojjolitan Omnibus and Tramway Com- 
panies is worth considerabl)' more than 
_f lOO.OOO a year. The annual income of 
the London ticnerai alone, from this .source, 
reaches ;£4D,ooo, If this branch of revenue 
were from ani' cause to 
be withdrawn from the 
poorer companie.s, the 
consequences to them 
would be simply disas- 
trous. 

It is rather a reversal 
of the natural order of 
things that places like 
Hull and Coventry 
should have excellent 
sy.stems of electric trac- 
tion, while the Londoner 
must travel as far afield 
as Shepherd's Bush to 
see an electric car. Com- 
parison in this respect 
with any of the great 
cities of h'urope, or 
.America, is entirely un- 
favourable to Ijjndon. 
The New York electric 
tramwa\-s are the most 
pretentious in the world. 
Money has been poured 
pr(Kiigal hand. And as 
promptly expended 
if only Science yielded up .some new and 
potent secret which the engineers could 
utilise to better ])urpose than electricity. 
The electrical "conduit" principle is that 
upon which the leading New York lines 
are constructed. The advantage of this 
method is th.-it the aj)j)earance of the streets 
is not impaired, as the electric current is 
conducted through an underground wire. 
ISlackpjol was the first town in the United 
Kingdom to avail itself of the "conduit " plan. 
Occasionally, however, the washing over of 
the tide overlays thai jxirtion of the line on 
the sea-front with sand, causing .some incon- 
venience : but otherwise the enterprise has 
been rewarded with success. Perhtps the 
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only tramway in tlie world wl 
advertisements runs tliroui,'h tli 
Strasse, Buda-Pesth. Tills, hm- 
ever, is ncit its only peculiarity. 
As the municipal authorities 
would not under any circum- 
stances tolerate an ordinary 
tramway, the promoters had ti.> 
construct a subway just bencalh 
the surface of the street. There 
arc three miles of double raiN. 
and eleven stations approached 
by stairs from the footpath. 
The work is a splendid piecr 
of enyineerinfj, which meet-- 
satisfactorily the requirement.-. 
of pedestrian traffic while aKt. 



preservintr the beauty of the city. So 
admirably has the scheme worked that 
it has been a<liipted in the busiest 
district of Huston, with characteristic 
.\inericaii modifications. (Glasgow has 
]ios<ibly the finest service of trams in 
the L'nited KinL,'dom ; and about four 

biir^h, for ;esthctic reason.-;, adopted 
whiit is known as the '■ cable " sjstem. 
I'he Scottish capital is (juite pleased 
with its scr\ice, but, considering,' the 
steady proLjress of electrical invention, 
the prudence of its [)olic_v in this 
particular sec'ins hi^dily problematical. 
Dublin, Manchester, Nottini;ham, 
le-brouL,'h. Belfast and Cork, to .select 
more up- 
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u i-d:ae than London. The 
overhead wire or "trolley" 
sy.steni is the one which has 
been generally adopted in 
Knyland and on the Con- 
tinent. Its distinctive feature 
is that iron po.sts arc required 
til supjKirt overhead wires; 
and these are of necessity 
out of harmony with the 
a])])earance of a really hand- 
some thoroughfare. Merrion 
Square. Dublin, for example, 
with its noble mansions and 
dcli},'litfu! old ^'ardens, has 
not been improved by their 
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introduction. It was to avoid 
such transgressions ayainst 
taste that the Kdinburgh 
Corporation refused to have 
anything to do with the 
"trolley" system. 

The march of knowledj^c 
is so swift — there is always 
some danger that a new 
discovery may render old- 
fashioned to-morrow what 
yesterday bore the liall-mark 
of Progress. Not long ajfo. 
ho\ve\er, the London Count\- 
Council agreed that this very 
reasonable fear should not 
any longer deter them from 
decidin<; how the Metropolitan 
street-car system could be 
improved. After a painstaking 
investigation by the Council's 
representatives of what had 
been done,and was being done, 
in Kurope and America, it was resolved to 
follow the example of New ^'ork, and have 
the London tramway S)-stem rcconstriicttrd 
on the " conduit " electric principle. The 
revolution will be effected \<.'ry i^raduallv. 




Hut within the next few years the old style 
shall have C(jm])lctely given way to the new ; 
and the horseless carriage will be the (miinlar 
mcide of street locomutiim throughout thr- 
Mcin.piilis. I'. F. William Kvan. 
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THK clv.in [)la\s sucli an ini])iii-taiil part 
in inir miidtni sucia! economy that 
it is difficult r()r us to irnat^inc a 
chairlcws state of society. T1hue<,'1i Orientals 
may be content to squat or recline upon the 
fjround. wc feel that it «onl(i be impossible 
tfi support the (li;,Mn't\- of our Western 
civilisatioir without chairs. A throne, which 
is but a glorified chair, is the symbol of 
the most exalted rank ; to invite a man to 
take //ir chair is to ])ay him a recofrnised 
compliment, anil to invest him. for the time 
being, "ith almost despotic authority over 
.some section of his fellows ; while the offer 
of ii chair is one of the connnonest forms 
of conventional politeness. 

There is one district in luigland where 
the demand .if the civilised world for chairs 
is being met in a very effective manner, 
and under conditions that are jjrobably 
unique. At High Wycombe, and in the 
villages surrounding it, the one aim of the 
population seems to l>e to produce chairs 
in endles-. \ariety and almost unlimited 
■quantity. Amsterdam is said to be built 
upon herring-bones, and with at least equal 



truth High Wycombe may be said to be 
built u[x>n chairs. 

For generations past the youth of this 
part of Buckinghamshire have been brought 
up as a matter of course to take some share 
in converting the beech, ash, and elm trees 
of their native woods into chairs, just as 
the boys of a mining district almost inevit- 
ably become miners. 

Within recent years the industry has 
increa.sed enormously, stimulated by the 
introduction of machinery and the impor- 
tation of foreign timber. One result of this 
growth is the curious one that the casual 
visitor is hkcly to Ix; less struck ivith the 
extent of the trade than he was formerly. 
In the earlier days of the industry nearly 
every inhabitant of the town was a chair- 
maker, and nearl}- every cottage was a work- 
shop. The visitor walking through the town 
on a summer day would see through the 
open door of each cottage the occupier at 
work at his bench or lathe, while stacks of 
chairs or parts of chairs stood around, and 
the women, and often the children, sat at 
the door caning or rushing the chair seats. 
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To-day the great iiiHJurity of the men arc 
engaged in factories, some of whicli ecnphiy 
ifi many as 300 hands, while others are 
(juite small ; the women are occii[>ied 111 
domestic duties in the trim little red brick 
cotttifjes, fnim which, as a rule, all si'^ns nf 
the owners' occujjat ion are banished ; and the 
children are being looked after by the SchodI 
Board. The well-to-do manufacturers live 
in pleasant villas on the hills surroundin},' 
the town, and to meet the needs of the larL,'c 
industrial population there is, of C(mrsc, a 
considerable trading community. The t<'wn, 
therefore, now presents at first si^ht much 
the same apj^arance as any other country 
town of similar size. 

Yet even to-day the observant visitor 
cannot fail to detect signs of the exceptional 
and distinctive character of the jjlace. In 
the station yard are great stacks c)f " dimen- 
sioned wocxi." just delivered from Canada^ 
that is to say, parts of chairs cut to standard 
sizes, and needing only to be jointed together 
and stained or varnished : loads of chairs 
are being despatched by rail, and waggons. 
on which the chairs are ])ilcd ii]» to a great 
height, are leaving the town by road for 
London ■ chair frames are being taken from 
the factories to the cottages, fr)r the cottage 
industry is not wholly extinct, or the com- 
pleted chairs are Iwing delivered at the 
factories. Here and there at a cottage 
door a woman or girl is sitting, interwea\ in;; 
with deft fingers the split cane to form u 
chair seat ; and, if it is market dny. tlie 
visitiir ma)- sec in the mai 
place a little crowd of bii; 
or merelv curious oiilno 
gathered round a 
voluble gentle- 
man, who. with 
the aid of a loud 
voice, a facetious 
manner, and a 
notebook, is 
selling small 
quantities of tim- 
ber by auction. 

Few manufac- 
turing towns are 
so pleasantly 
situated as High 
Wycombe, It lies 



in a beautiful valley, flanked by beech-clad 

hills ; down the valley flows a shallow .stream, 
which wanders through the streets of the 
town, adding to its picturc.s<]uenes.s, and 
aflcirding fine opportunities for spi)rt to 
juvenile anglers. If we pass iliroiigh the 
town and continue along the Oxford road 
for a cimple of miles we come to West 
W'ycomlK-, a charming old village, which 
contains one old-established factor}-, a single 
street of delightfully (|uaint houses, and a 
church, which is tpiite a curi()sily owing to 
its extraordinar\- mi\tuj-e of architectural 
styles. 

It has been estimated that the mitinit of 
chairs from \\'ycoinl>e amounts to seven or 
eight for every minute of the day and night ; 
in other words. Wvcombe supi)lies in the 
course of a \ear the equivalent of a chair 
apiece for every man. woman, and child in 
London. When occasion requires, some of 
the Wj'comlx; firms can turn out chairs with 
astonishing rapidity ; 5,000 chairs wcie made 
for the Alexandra Palace in six da\-s. and 
iy,ooo were made and delivered in London 
in a few weeks for use at Messrs. .Moody 
and Sankey's revival meetings. 

ScarceK- less .striking than the quantity 
of the chairs produced is the variety of their 
patterns. These arc numbered by thousands, 
antl are constantiv being atkled to. It i- 
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astonishing to find, when one begins to 
investigate the subject, how wide is the 
scope for the artistic designer in respect to 
so simple an article as a chair, Ciiairs are 
hl^e ladies' Jiats. there seems to be no hcnit 
to their ]>ossibIe variations ; acid if at times 
the novelties verge oii the grotesque, or 
the designer seems to have forgotten that 
.1 chair is intended to be sat iijion, there 
are nevcrtheluss ah\ays to be seen in the 
Wycombe workslmjjs new patterns that are 




both artistic and convenient, as well a^ 
plentiful rcproLluction-i of the old and ap- 
j)ri>vcd forcns. Fr.im the state chair of the 
ma)'or, with its rich upholstery and elaborate 
carving, down to the humble -Windsor" 
chair, which has always been the staple 
product of the Wjcombe tra<ie. e^ery 
imaginable variety of chair ma\' be seen 
in process of manufacture in the Wycombe 
factories. 

\or is it chairs alone that occupy the 
attention of the \\'\cu]iii)e manufacturers. 
Of late years >.e\era'! firms have added to 
their business other branches of the furnish- 
ing and cabinet-making trades, and some 
of the haiutsomcst sideboards and the 
daintiest cabinet- to be seen in Tottenham 
Court Ro.ad were made at High Wvcombe. 



To sec the newest methods of furniture 
production in operation, we cannot do better 
than pay a visit to the factories of Messrs. 
W. Hirch. Limited, one of the oldest and 
largest firms in the town. Verj- interesting 
is it to watch the progress, say. of a beauti- 
fully inlaid drawing-room chair from the 
rough timber stage through the various 
jiroccsses of moulding, inlaying, framing, 
polishing, and upholstering. Probably the 
most fascinating department to most visitors 
Would be the Machinery-room, which 
is ci|uii)ped with circular saws, frame 
band saws, and fret saws : 
;, moulding, mortising, tenou- 
loring. turning, and sand-papering 
ines. With the aid of these an 
?nsc amount of labour is saved, 
it would be a revelation to 
■ persons to see how important 
rt machinerj- may play in the 
pfiKluction even of high-class 
furniture. 

It is inevitable, and no 
doubt on the whole beneficial, 
that in furniture making, as 
in other trades, machinerj- 
should be taking the place 
of hand labfjur. But, watching 
the wonderful machines per- 
forming their various functions 
with dead accuracy, and ap- 
])arcntly with little exercise 
of skill on the workman's 
]3art, one cannot but feel 
that the new conditions must tend to the 
decay of artistic taste and skilful crafts- 
manship. There is. of course, scope for 
these qualities in the designing of new pat- 
terns — with which, however, the workman 
has nothing to do — and in the blending 
of the beautifully coloured woods to form 
olaborale inlaid patterns; but. on the whole, 
the conditions of miwlern industry seem 
unra\ourable to the development of great 
artist-craftsinen like Chip]K;ndale, Sheraton, 
and Hepplewhitc. Happily, there seems to 
Ije a desire in the town to develop, as far as 
may be. the artistic capacity of the young 
]K:o|>le. .\ school of art lias been established 
for se\eral jcars, and is well attended by 
workers in the furniture trade, who find the 
instruction in wood-carving specially valuable. 
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From the economic point of view it is 
hardly disputable that the machinery, which 
is now so generally adopted, has proved 
a boon to the worker as well as to his 
employer. The trade of the town has so 
enormously increased that, notwithstanding 
the numerous labour-saving devices, the 
number of men employed is far greater than 
in the davs when everything was dune bj- 
hand. The population of the town, which 



the last-named work is being carried on. 
The cottage is fitted with the old-fashioned 
pole lathe, and its pre.sent occupant carries 
on the work under much the same conditions 
as his father and grandfather did before him. 
:\Iost of these small traders keep a pony 
and cart, and when they have a good stock 
of parts turned up to certain standard si/,es 
they take them into town and sell them 
to the large manufacturers. 

There is one delightful 
furtn of the industry which 
belongs, unfortunately, to 
the past. Some of the 
men, in order to save the 
labour of carting the 
timber tn their workshops 




is now a little over 20,000, h, 
the last thirty 

growth of the timn's staple industi 
the old system ]iiece-w(irk was 
and employment was very rrrcgulir, but in 
the modern factories ]>a_\-meiil is ahnn-t in- 
variably by the hour, and the great majorit)' 
of the workers are assured of regular anil 
continuous emi>loyment. Then. ag.'iiTi, wages 
ighcr than thev wore a genfr.i- 
tion ago. 

It must niit Ix: 
methiKls have entirely supersede<l the uM 
cottage indtistr\'. It still sur\i\cs in the 
outlying district-;, but is confined to one or 
twi) bnmches of the trade— namely, the 
caning and rushing of chair seats and the 
turning of legs and spindles. Our illustra- 
tion shows one of these cottages in which 
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healthier tli;m tlicisc which obuiin in the 
neifr!ilxRirh<j<)(] uf Curtain Road, the centre 
or the Londnri furniture trade. At Wycombe 
the men may work in the sunlij^'ht, within siffht 
cf the wiiLidcd slopes of the Huclvinffhiim- 
shire hills, and within snund uf innumerable 
singinjj bird,s, while in their homes there is 
no lack uf " runm t() live," fl'r each family 
has its own cotta;;e, and each cottage its 
strip of (jarden. And the lUickiiiLihamshire 
chair-maker pays nu more for his cottacjc 



and [garden than the London workman often 
d(K;s for a sin<;le room. Work is fairly 
ret,'ular, but should trade be very slack the 
workman can often tide over the hard times 
by getting a job at a neif^hbouring farm. 
in \iew ii{ these comparatively favourable 
conditions, it is not surprising that many 
London workmen who have wandered to 
IHyh Wycombe in search of work should 
have settled down permanently in the 
^"""- IlUdll R. PllILI-OTT. 
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TI I IC vastness and importance of tlie 
brewing interest in the Hriti.sli 1-^lcs 
is shown by the fact that the revenue 
derived from beer in a recent j-ear Mas more 
than ^13,000.000. The dut}- is fixed at seven 
shillings and ninepence un a barrel of 36 



lour barrels of mild ale, but only two of 
stronij ale, and the quantity used in pale ales 
and stout varies between these. The duty is 
collectcil by Excise officers, who sujJervise 
c\er\- brewer}'. 

Beer bein^ an article of daily consumption, 




gallons of a certain ^treni^lh, which i- termed 
the standard specific gravity. Thi> slandard 
of strength on which the dutj' mi a barrel 

may bo taken as being the ordinary strength 
of mild ale. The duty, therefore. oii pale ale, 
stout, and stn.mg ale is proportionately more 
on each barrel. An idea of the relati\e 
strength of beers m;iy Ik; ea,-.ily gained by 
a comparison of the different cpiantities of 
malt used in their manufacture. One Ljuarler 
(which equak eight bushels) of malt will make 
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minions sterling'. A lai^ 
prfiiwirliiiii. however, of tlie 
cHpital cif a brewery company 
i- invented in public-houses 
by way of loan to the tenant, 
or [»urcha-e c>f ttie freehold, 
thus .-ecuriiiij: the custom •'( 
the house lor beer. This 
svstem of tied houses was 



to an ( 



ced 



I the 



ell w.iter. 



hir-jelv- present in London i 
it also has present a hi;,d! jxTi.eutaL;e >'f 
sulphate of lime, which niaku^- a iiard water 
eminently adaptable for brew in^ a li|^iu. 
delicate beer. The water of Dublin and 
London has much -greater extractive qualities 
than that •>( Burton, and lor that rea>i.>n is 
admirably suitable tor brewin- ~tnut and [X'rter. 
There is n. ■ dil'terence in the pn -cesses 
of brewin- li^^ht and dark ales, the 
darker colour of >toi.it bein^ caused 
by rojistetl malts Ix-in-^ used. Burton 
is a town entirely ^i\en mer ti- the 
brewin;^ intere-t. It brews not .inl>- 
for local coiisum[iti"n. or to su|»|ily the 
neetls nf any particular district, but 
(• .r the btvr.drinki!!- w. .rid. The fa.r.e 
.'f Dublin stMut als-. ei;;-c- a .leniand 
thmu'^h.iut h"t'.,:uid and tlie o ■!■ 'i-ic-. 
and London eril-v- a o'n-]d.T,,I.V 
jxi)i>rt trade, bo-i.le- an ii:cre,ir.:n.: 



brewers by public upini' n 
btini^ not only averse to the 
^rantlui; of new public-huu^e 
licences, but showing; a ten- 
dency to demand a reduction 
of thiise already existin^^ 
The brewers quickly recoj^'- 
ni-etl that a licence h.-id 
become nut only a \aluable 
a>-et. but a modified mono- 
]>"ly, and they each secured as many as 
];o.— ible to " tie " a trade for their respective 
breweries. At the present time the number 
\..'i' " free houses" '.t public-houses which 
are under no obligation to buy beer I'rutn 
a particular brewery, arc under ten per cenL 
of the total number of licences ; there is thus 
little sfniie for further exjmnsion ami n-j 
jxi-ting breweries, and practically no opening 




pany, beiiiL; 
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for a new brewer;- to start business, as the 
extent of a brewer's business is practically 
limited to the number of public-houses he 
can control. The only exceptions arc cer- 
tain brewers with a famih- trade, and some 
of the large firms of world-wide reputation. 
It is generally understood that Guinness, of 
Dublin, own no tied houses. 

The number of men employed in breweries 
is enormous, the staff of a small brewery 
being at least lOO, while the average may 
be taken as from 400 t() 700 in the larj^e 
breiveries. Of the total 
number of men em- 
ployed on the premises, 
those actually engaged 
in the process of beer- 
making is comparatively 
small, the reason being 
that everything in a 
brewerj' is done that can 
be done by machinery, 
with a view to i^erfect 
cleanliness and uni- 
formity in process. The 
manual workers are 
mostly cellarmen, jard- 
men. co<jpers, tlra\-men, 
sawyers, carpenters, 
engineers, farriers, 
stablemen, bottlers, 
washers, and labellers. 
The great attraction of 
employment in a 
brewer)' is that it is ]>cr- 
manent. Work is con- 
stant the whole year 
round, few extra hand-; 
and the regular weekly 
on fifty-two weeks' wages a year. 

The actual process of making beer has not 
varied for over two centuries, but the rc-^ources 
of .science have led to an almo-;t ab-ioliitc 
certainty of result. Heer is an infusion nf hot 
water and crushed malt boiled with hnjis, and 
when cold fermented ; but thi^ siin])lL- state- 
ment implies rapid fluctuations of tcni])eralurL' 
and intricate chemical change^. The chemical 
action that takes place is now tlmrdughly 
understood, and the changes of temjjcratnre 
controlled by appliances with perfect e.\-- 
actitude. Years ago the miitto nf the country 
brewer was "Time corrects the errors of the 
21 



operators," which led to long and unprofitable 
storage ; but now the aim of every brewer is 
to bring his beer tjuickly into condition for 
immediate sale. So rapidly is this accom- 
plished, that the contents of Monday's mash 
tun will be ready for drinking the following 
Frida;-. The science and high technical 
skill the brewer now brings to bear on his 
calling has been principally developed in 
the studj- of natural chemical action and 
careful analysis of the ingredients and 
water used. Pasteur, it may be mentioned, 
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coiiipli-.liiiig liule n( a satisfactory nature, 
but tile niai..ril>- have chiefly intcre.-tcd 
tliemsehes in securing the jierfect purity c)f 
their prc-duet by entirely natural niethnds, hi 
many breweries the --oIl' ingredient used 
are malt and huji.s, and in ntlier-^. where inverl 
sugar is added, it is n<>t from any motive 
of economy, but to make the beer drinkable 
quicker. The present cheapness of bops 
has rendered adulteration quite unnecessary. 
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even to those smaller brewers that at one 
time may have used substitutes ; but as refjards 
the iar^e and well-known breweries, iKjlhing 
but malt and hops — and sometimes sugar — is 
ever used. The price of hops varies greatly, 
according to the quality and amount of the 
crop. It may be as high as four shillings 
a pound, or as low as sixpence, the latter 
being about the present price. This value is 
not expected to fluctuate so much in the 
future, as the cold storage of hops is being 
introduced, it being found that at a temjicra- 
ture of from 25" to 28" Fahrenheit thc\- will 
keep for years. The price 
of malt is more stable, the 
average quotation being about 
forty shillings a quarter. 

Ale is known by three 
definitions according to its 
strength — mild, pale, and 
strong. Brown beer, when of 
similar strength to mild ale, 
is known as ixjrter. and when 
equal to pale ale or bitter 
as stout. The quantity of 
hops used varies according 
to the quality and class <if 
beer to be brewed. It ma\- 
be as low as 6 lb a barrel 
for mild ale. or as high as 
18 lb. a barrel for strong ale. 

Beer- making commences 
with cleaning and cru^^hing 
the malt, which is the chief 
ingredient and factor in beer- "^'c "vtk 

making. Malt may be pro- 
duced from anj- of the cereals hy jirocess 
of germination stopped at appropriate 
.stages, but badey is the only grain which 
combines in itself all the requisites fi>r the 
production of a perfect malt. The barley is. 
after being .steeped in water in in<kicc ger- 
mination, turned on flimr^ to allow develo])- 
ment of the acro>pire and Xt< iirevent the 
undergrowth of ruutlets . when the acrosiiirv 
is two-thirds up the back c.f the grain the 
vegetation isarrestetl.and the harlev allowed to 
wither previous to passing to the kiln fur dry- 
ing. This is first effected at a linv tumpurature 
to freely evajMjrate the innisture, but gradually 
ri.sing to 200" Fahr. In the countrj- the malt- 
ings are frequently an adjunct to the brewery, 
but in London the malt is delivered at the 



brewery in sacks. It is stored in bins of 
enormous capacitj- on the top floors, being 
coineyed there by machinery. From the bins 
it falls by gravitatiiin through hoppers into 
the mills, to be cleaned from du.st by being 
pa.ssed over revolving graded .screens, and 
then crushed by rollers to the fineness desireti 
for the mall liquor to be produced. It is also 
passed between magnets, which arrest any 
]jarticles of metal which might be pre.^ent- 
Belr)w these mills the mash tuns are usually 
to be found, and here the malt is mixed with 
hilt v^aler. These tuns are simjilj- circular 




\esse;s fitted with coders and certain inte- 
rior machiner}'. They also have facilities 
above for the introduction nf the Imt liquor 
or water am! die malt, and Ix-'low fur strain- 
ing i\\\-.\.y the malt extract i>r Mi.rt. The 
interior machinery is two-fnld, each used 
for the separate processes t<i which the 
malt !■< subjecte.1. 'I'he first is called mash- 
ing, and cuntimies for al>c.ut tw. and a 
half lii.iiis, rluring which the maU is con- 
liiHKiusly stirred by rotating rakes, thoroughly 
mixing it with tiie hot liquur, which will 
then Ciintaiii a large j)ro|,ortion of malt 
e.xtract, and is called wort. This, when at 
its proper densitj-, is drawn off fmm the 
mash tun into vessels called " under- 
backs," from them pumped to the "copper- 
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backs," and thence run i!ito the copper, 
where the hups are added and the whole 
contents boiled. 

At the bottom of the mash tun^^ are fitted 
a number of slotted plates, which, while 
allowing the wort to run off, retain the malt 
in the tun. This malt has as yet parted 



with only a pro[Mjrtion of its fermentable 
matter, and is now .subjected to the process 
of "spar^fjiny." This consists in sprinkling 
the surface of the malt as it lies in the 
masii tun with hot liquor by means of 
slowly re\o)ving sparging arms, which are 
simply (perforated pipes through which the 
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liquor slowly falls. This process omtiiiuca 
for about five hours, and is tcrcned " --=j)arg- 
ing." The resulting second wcirt is tlealt 
u-ith in the same way as the first, and tlio 
spent grains are used for cattle fixxi. The 
"baclis" mentioned are iarj^c vessels intit 
which the wort is drawn as a matter iif con- 
venience before proceeding with the next 
process. Thus the vessel below the ma-;h 
tun into which the wort drains is called an 
underback. From here it is pum[x;d to the 
copper back, which is placed on a higher 
level than the copier, so that the wort may 
readily flow into the cop|jer when 
required. The coppers have, as might 
be expected, an enormi 
some holding upwards 
of 900 barrels. Thcj' 
var)', howe\cr, in the 
method of heating, 
some having furnaces 
and others using steam. 
Where furnaces arc 
employed, anthracite 
coal is must generallj- 
used. It is claimed for 
the s>-stem of steam 
heating that it is more 
easy to regulate. All 
boiler-s are now fitted 
with a simple interior 
contrivance which ob- 
viates the pos.sibility 

of boiling over. After >- > k . 1. 

the wort has been as c.\^,k [itto\iE>^h 

boiled it is run into 

" hop back.s," which are also fitted with a 
false bottom of slotted plates, which allow 
the liquid to drain through but arrest the 
hops. The wort is then ])um])cfi up to 
the cooling loft, and the hujjs returned to 
the copper to be boiled with a fresh supply 
of wort. 

The cooling loft invariably has large open 
apertures or louvres on all -^idcs, and a heavy 
njof to prevent the heat of the sun from being 
felt. It is built so that the atmosphure frech- 
enters and passes over the cuolurs, which are 
.shallow vessels about 16 inches in dujjth, 
occupying the entire llour space. On the 
floor below the cooling loft are to be found 
the refrigerators, which consist of a series 
of brass tubes through which cold water is 



pum])ed. The wort passes over these, and 
is then at a j^roper temperature to pass into 
the fermenting vessels, where the yeast is 
added and it becomes beer. 

These fercnenting vessels are of varied 
shape, but more frequently square, and con- 
sist of a .solid bf>dy to hold the liquid, and 
a light su])erstructure of movable batten- to 
retain the froth thrown up by the >east from 
overflowing. Inside they are fitted with a 
series iif pijies called attemjjerators, through 
which '■old water is pum{>ed. Hy this mean.-- 




the required temjjerature is maintained, 
quickening or retarding fermentation as 
desired. The chemical action of fermenta- 
tion produces carbonic acid gas and alohol ; 
the gas is for the most part got rid of, but the 
latter remain.-;. It is in the iirocess of furmen- 
tatinn that the critical stage of beer-making is 
re;iched. for ihe no.-^e. palate. an<l briL.'IUness 
of the beer de|)end on the \-ea-;t. which is 
added to the extent of one [miuikI |)er ijariel. 
Working satisfactorily, the yea^i in rising 
assumes various fantastic fornx and shapes, 
but the brewer \ iews whh the greatest 
satisfaction a billowy rising and a rockj- 
head. In tlie earlier stages of fermentation 
the froth ri.scs to a great height, sometimes 
overflowing the lofty superstructure of the 
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yeast rising through the aperture and falling 
nil the I'pen side ini.> a tank below. .\t 
lijn. T.-i-n-Trent "uni'-r.-;" are extensively 
•l1<0\1 : this system i? >-':T;e\\hai similar to that 
<^i the po;:t-. bi:: ir.>;ead .i' a !ar^e opening. 
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THE MATCH-MAKING INDUSTRY IN GREAT BRITAIN. 

preponderance of women match - makers. 

To give an adequate idea of the interesting 

proceedings in such a di\^ersified factory, one 

must necessarily take each department in turn. 

Saw-mills, wooden matches, wax matches 

box-making — wood, cardboard and tin — 

label printing, box tilling and packing, for 

export, etc. 

To begin with wooden 

Hatches. The particular 

\-i lod used is pine, which, in 

s Tar as the London fac- 

' 'I ios are concerned, comes 

xclusively from Canada, 

I spite of the various 

ttempts intermittently 

iiade by shipments from 

other countrie.s to 



THERE is probably not any item of 
British manufacture that is so invin- 
cible a "globe-trotter" as matches. 
Go where one may in the footsteps of the 
white man, the way is strewn with " Home " 
made matches. Go over endless fields of 
ice in search of either Pole, and the long 
weariness of hope deferred is 
cheer8d by tobacco kindled 
by English matches. 

The match - making in 
dustry in this country i~ 
represented by about lirtet-n 
factories, employing in muif] 
figures about five 
thousand hands, of 
whom seventy-five 
per cen t. are 
women. By far 
the most important 
firms are Messrs. 
Bryant and May 
and Messrs. R. Bell 
and Company, 
whose works in the 
East End of Lon- 
don were visited 
specially for the 
purpose of this 
article. These 
two firms alone i-illing khamks h 

employ a great 

army of workpeople, and on their premises 
can be seen all that is most up-to-date in 
the way of machinery, used under the most 
auspicious conditions possible. Thu ex]K;ri- 
ment made by the Salvation .Army to cm- 
ploy labour on the same lines has had to Ix; 
discontinued. 

Thanks to stringent regulations im[xised 
by latter-day authorities, this industry is now 
equally salutary, and capable of being carried 
on under as tolerable circumstances as any 
other manipulated by workers of a similar 
class. The wages received range well abo\e 
the average. That it makes but slight 
demands on physical strength and benefits 
by lightness of handling, accounts for the 




win approval from 
British match- 
wood buyers. 

The timber is 
delivered in planks 
of about ten feet 
in length by nine 
inches in width 
and three inches 
in thickness, which, 
after being sawn 
into suitable 
M>v ^oirnimNa ' ' lengths, are placed 

on machines which 
cut them up into match splints at lightning 
speed. These ".splints," or headless matches, 
are taken into a large niom termed the 
"filling room," where, having been delivered 
in confused heaps, they are quickly reduced 
to orderly lines by exjieriencing a short 
sojourn on the "straightening" machine, thus 
being renderetl convenient to be filled into 
frames containing about six thousand of 
these splints, every one sejiarated from the 
rrther. The aids of these splints are then 
passed through a bath i>f heated paraflin, 
and then on to a "dipjjing" table, where 
the match comiM)sition is carefully spread 
at one thickness. Being pressed down into 
this, they receive their heads. This process 
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is roniln. ttd in aw iM>lalc<l nmm specially 
nr»»\iil(il with a lar.H* I'l'iilr.il vriitilalin*/ 
shall, uhit li iairii's ilu- liimcs li'jlu int*) ihc 
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nai"\ puvaiUivnN »u' ho^c. lK:c'-\v-t>. a'ul lank^: 
\.^\ walcr, Init arc ^iipp'-evi with vuc'iicael 
water pi pcN fitted with av.tvrMt'C -^p'i'i'x'et^. 
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lx>ar(ls; a knife descends and cuts them 
(»tV. At each descent it severs the one 
hundred strands. The attendant girl drops 
a fresh hoard, and another one hundred are 
|)re^ented f«>r decapitation; and so the pro- 
cess m»eN on until everv board has been 
drop[)ed and the frame-full is finished, which 
means that eii^ht thi»usand wax matches are 
ready t«» receive their crown of usefulness. 
( iripped ti-htl\- by the " Venetian blind " sug- 
;^e<ti\ e frame, the\- are taken from the cutting 
machine, put into a lift, and shot up to the 
ro, .f nf the fact< •ry, there to j^et the finishing 
app!icati'»n «'f ]^ht»Nphorus. These are the 
conditit'::s pre\aianj; at one of the best re- 
i;i:!ated L- 'luiun fact'>ries, where we have 
hee:' peririittevi t> take photographs. 

The rate --f payment in match factories is 
arraiv'evi. excci^t i:\ the case of new hands, 
al:n'st exci:>i\e:y on the "piece-work" 
<y<tem— a: a!i events, as regards the girls 
a:vi u"::'ier : heads of departments, overseers 
a*:.: <'^ ■ •: r^jceive, oi: tiie CMntrarv. a Axed 

■ ».ue. liir'^ are employed in this industry' 
a- ^.- :' .i< :i:e\- have succeeded in passin*; 
:!'e >:.'c:''uiri.: pn^n-.mnced bv the School 
1 > a :- : .■..::'■:■:: ies t- .-» be the h i ich-^^"ater mark 

■■.^>^i: :•> cdiicati' ■-:. These learners. 
v- ,, : :.i ■;. riw ::Mt'^r:a:. are only w»3rth 

< ^ * :. •■■:■: .X " -c . -o \^':z:] z he>' emerge, for 

". e*.:v -^c. 'rr.\ the!:* chr\-^a]is of tgnof- 
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MATCHIS; i'HOSI'HUklS WOkKKKS 0\" TilK UOOH. 



The raof-workers are iill men and boys. 
and the open-air treatiriL-nt is tlic latest 
advancement in the way (if mudern sanitary 
conditions demanded by the autln.irities. 
The satisfactory result to the workers of 
the chanfje from co\ered-in ronms to foiir- 
winds-frec passage of air standing place i is 
the total disappearance from amongst them 
of that distressing complaint known amongst 
match-makers as " phossy jaw." The mixing 
of the phosphorous paste and tlie heating of 
it ready for application to the "framed" 
match lengths takes place practically in the 
open air. well removed from the lows of little 
sheds full of shelves, whereon rest countless 
thousands of freshlv topped matches getting 
dr>'. 

The box-making, from the \ery si/c and 
variety of the article, natm-ally monopolizes 
a large share of s])ace in the factory under 
our notice. Each division i)f tiie industry 
— woEid, cardboard and tin— goes at a truly 
astounding rate of speed ; and eacii is under- 
taken by women and girls, the jjreparing of 
the wood and sheets of tin having been 
previously done b\- men. 

The rapid reduction of whole tree trunks 
to wafer-thin .slices of wood by means of 
a machine revolving ..gainst a planu is a sight 
that borders im the marvellous. Not only 
are these delicate shavings instantaneous!)' 
pro<iuccd, but they are cut into the correct 
length and breadth to make boxes, and, in 



the case of the oiitsides, are gently notched 
to indicate the sixit where the folds must 
presentlj' come. The timber employed is 
exclusively ,\s[>en, from Sweden. Kach 
wood match-b()x, of course, consists of three 
])ieces — the entire outside being one, the base 
of the " drainer " the second, and the upstand- 
ing sides of it the third. The fir.st process in 
wood box-making is to colour the edges of 
the outside jiiece ; then bend it round, and fi-x 
iL so by means of paste with an (previously 
jirinted) encircling label. The strip of sand- 
|)apcr for striking on the side is then added, 
and the box-cover is completed. The in.side 
needs but one o])eration — to attach the 
bottom t't the bent strips of wood which 
form the four sides by the u.se of a long 
narrow piece of pasted paper. In most 
facti iries both parts of these boxes are made 
more fre(]uently by hand. The triumph of 
ingenuity, however, is surely reached by a 
machine which not only folds and makeis the 
ouler case, hut affixes the sand, and simultan- 
eously prints the label ! This complicated 
task is accomplished at the rate of 400 gross 
a day. .Such a comprehensive machine is, 
however, iK't in very general use. Hand 
labour is more employed in turning out the 
cardboard boxes destined for wa.K matches, 
though diose also are often done by machine; 
but in that case the sandpaper strike-piece 
is invariably affixed by hand, as is also 
the paper flap which covers the rows of 
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matche"!, and the little tab by which the box 
is pulled open. To make such boxes by 
hand from start to finish requires nine 
handlings. The comparative payment of 
the two methods is— boxes, iiisides only (for 
wax matches), made by machine, eleven gross, 
2_}2'd. ; by hand, one ffross, 2^^d., and this 
quantity is attained by good workers [>er 
hour. A similar speed and scale of payment 
applies to the outsides, thou^fh not exactly 
identical, since there is .so much more work 
entailed. 

In every department, whether managed 
by machine or hand, the work is achieved 
with almost incredible speed, and the quantity 
produced by each employee looks to the in- 
experienced eye impossible of comprehension. 
As an instance, the women who stand at 
tables piled hifjh with cardboard box-outsidcs, 
paste, stick on and drop into large baskets 
beside them, sixty gross of sandpaper strips 
every day ! Their hands do verily seem to 
move at fightning speed ; applying paste 
to a smooth board on the table edge, picking 
up neatly heaped dozens of paper strips, 
dabbing them down 111 rows in the spread 
paste, and then catching them up again one 
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by one with the right hand, whilst the left 
takes up box after box from the mountain 
before them. A flashing movement cf the 
deft hands and the paper is in place, the 
box dropi^ed, and another in course of 
operation. 

There arc, in the case of almost every 
factory, socne scores of peo|)le employed 
outside the establishment, women who from 
one cause or another find it impossible to 
go out to earn their wages, and are, therefore, 
glad to be enrolled as home-workers. They 
do boxes, only, the match-making not being 
practicable in little dwelling-houses. These 
home workers are supplied by the factories 
with the various parts — strips of wood, card- 
board, pajier, etc. — and they are at liberty to 
bring back the made boxes at a given hour 
daily. It is very usual for whole families — 
with the exception of the strong male 
members — to work at the boxes, mother, 
several children, and .sometimes grand -parents, 
all contributing various divisions of the 
required labour — one will bend the wood 
strips, another will paste the paper wrappers, 
another will stick tho.se round, a fourth 
will set the finished boxes aside to drj', and 
so on. The home workers are paid at the 
same rate as those who .s[x:nd their time 
within the factory- walls, and. unless they 
make special arrangements, they are not 
ciimpelled to finish their work by any stipu- 
lated day. 

Tile nece^sity to make tin boxes leads most 
match factory owners to enlarge this division 
of tliu undertaking b\' turning out many 
varicticsof tin receptacles, such as ornamental 
tua caddies, little round boxes for blacking, 
atid niiineriius smaller editions of the sort 
tliat chemists fill with ointment, etc. 

The machine has the entire iiioiinpoty in 
the making of tin Ixixes and a very lightly 
ituted manual machine it is, one turn of 
a half-circle, there a)id back again, 
sufficing til cut the sections of any 
sha|)ed box out of the inserted sheet 
of tin. 

Ihc mtiltled effect sometimes seen 
on variously coloured tin goods which 
in the trade is known as "cr\ stallising," 
is produced by a most ingenious pro- 
ce,ss. Each sheet of tin is heated over 
gas jets, and when ver)' hot is laid in 
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an iron-lined sink in which are dozens of 
little holes. On the hot tin beinfj laid in 
the sink, a tap is totichc<i, and up throufjh 
the hole.s suddenly shuot vijiomus jets of 
cold water. It is the sharp contact of these 
water needles with the heated tin that pro- 
duces the pattern, to retain which the sheet 
is plunged into a bath of acid, after having 
been rubbed with whitening;;. The whole 
transformation of a plain sheet of tin to 
a closely patterned one occupies just two- 
and-a-half minutes. The 
various colours are pni- 
duced by vamishinj^ with 
difTerent coloured var- 
nishes and afterwards 
s loving. 

In the matter of filling 
boxes with matches the 
girls employerl become so 
deft, that to flo ^60 boxes 



a tin box will ignite. That is the moment 
for self-]x IS session. To drop them wnultl 
spread instant disaster, but to hold them 
firmly is the pride of every good worker, and 
to plunge the whole flaming lot into the 
neighbouring bucket of water is her imme- 
diate intention. 

The workers in this department are obliged 

to deposit their .street clothes (hats, jackets, 

ties, etc.; and the food which they bring 

for their mid-<lay meal in a cloak-nx)m 

which is kept locked, and 

the contents can only be 

had at appointed re>t 

lime and at the end of 

the day's work. Thus, 

by having the workshop 

entirely free of hanging 

garments, is the risk of 

the spread of fire lessened, 

and the workers are not 
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in an hour, or twenty-five gross in a daj', 
is not considered at all a record score. 
They seize long, evenly laid rows of matches 
and cram them into the ready -opened bo.xes 
with the most absolute disregard for the like- 
lihcH.id of fire. A match is dropijed on the 
stone floor, a thick boot casuall\' passes over 
it, a snap, a flare, but nobody thinks of taking 
any notice, for some other passer-by is almost 
sure to put it out — or e\untually it \\[\[ put 
itself out— so why bother, when the aim of 
one's busy hands and active bruin is to 
fill more boxes in the given time and there- 
fore take more money" than all the other 
girls ranged along all the other benches in 
the workshop ? 

Sometimes, however, a halt is unavoidable : 
for by some unlucky chance a whole handful 
of matches in the act of being out into 



allowed to get their food until they ha« 
been seen to wash both hands and face in 
lavatories where keen-eyed inspectors see 
that this beneficial regulation is thoroughly 
coinplied with. 

One is glad to note that the inevitable 
monotony of the match girls' hours of work 
is alleviated by the permis.sion to talk to 
their neighbours. The constant flow of quick 
chatter that goes on, in spite of unsurpassably 
rapid work, shows that the privilege is 
appreciated. That it shall not be abused 
and nois\' behaviour ensue, is the responsi- 
bility of the men and women, head,s of 
departments, who ceaseles.sly perambulate 
each workshop, watching a moment here and 
there whether the " hands " are giving proper 
care to each item as it passes quickly through 
their clever fingers 
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It is also pleasant to record tliat in the 
particular factory under our notice there 
exist various schemes for the amusinjj or 
improvinfj of hours of leisure ; an interesting,' 
fact disclosed by an inquiry as to what use 
is put the stage which crosses one end t>f 
a long hall with tables and benches where the 



conducted by an overseer, and musical 
entertainments are jK-TiiHiically j;iven. to 
which some of the j;irls contribute vixal 
items of more or less merit. (Iccasionidly a 
play is undertaken, when cverjluuly |h>s-ie>sin^ 
any dramatic talent is entrusted with a |iarl. 
Such a state of thinL's betokens the exist- 



women and girls assemble during the daily ence of a very satisfactory feelini; of sympathy 
dinner hour. The factorj' owns its own between employers and enipl<i)ed. and one 
orchestra, composed of a score of men, ci>uld wish that it were umre prevalent, 
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WELSH COTTAGE INDUSTRIES. 

r.— QUILTING, KNITTING, AND NETTING. 



THE picturesquely whitewashed and 
thatched cutta^^es of " f,':illaiit little 
Wales" are the home — althimj^h, alas I 
not such a busy one as in the t;()od old days 
— of several useful and beautiful doinestic 
industries, of which, if we except spinning and 
weaving as fast outjirowinj,^ their huinble 
origin, the old-time art of quilting may now 
be said to be the chief 

Many a careful housewife sets the "cawl" 
(broth) before her Taffy, and celebrates her 
tea-drinking, in her kitchen amidst the baking 
" plank " bread and the pathetically recognis- 
able portions of her slanghtereci piggy, that 
the quilting frame may occupy the parlour. 
To be sure, a Welsh cooking ])Iace is a rarely 
artistic corner with its (lagge<l floor, lattice 
window, ancient oak settle and dre>ser, the 
last a picture in itself, with "old Swansea' 
and the forgotten but now pri/.ed " lustre ' 
china, and collectors would rejoice in an 
invitation. 

In small cottages the importance of the 
quilting frame banishes even the great bed 
with Tafiy and the tea parties to the kitchen. 
where its checked gingham canojjyand ample 
proportions touch the rafters and barely 
squeeze between the wall and the ingle nook. 

Sunday alone supersedes " the frame." 
when the quilting room becomes the " Bible 
parlour." The work is tucked away, the old 



three-legged table is dragged forth and oma- 
mented with a crfjchet mat on which "the 
Book " h reverently laid, and the family bury- 
ing cards hanging on the walls are the only 
connecting link between seventh-day smart- 
ness and workaday week-dav^s. 

The quilting frame is simply two lengths of 
wood, generally black with age, connected by 
two cro^s bars and raised on supports about 
four feet from the ground. It is capable oi 
reduction or enlargement by means of holes 
and wooden pegs, A ribbon of coarse web- 
bing, to which the quilt is tacked, is nailed to 
the inner side of each length and crossbar. 
The meth'id of wc)rk is ingenious but excel- 
lent. The material to be quilted is carefully 
measured into quarters and eighths before -t 
is tacked in the frame, so that the vegetable 
down stuffing maj- be evenly distributed, A 
])ound to a pound and a half is used for each 
quilt, and this is quartered and halved again 
to correspond with the divisions on the 
fabric. When all is ready, the top piece o< 
material is laid on and the work begins. 
The advantage of the vegetable down stuffing 
over the eidcrdo\in stuffing is that it washes 
beautifully, an<i, owing to the close stitching 
of the Welsh workers, without fear of dis- 
placement. Lately eyelet holes have been 
introduced, so the quilts are now well vcn- 
tilated as well as sanitary. 
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The patterns of the stitchings have an old- 
world charm all their own. The design 
invariably starts from a round and elaborately 
sewn centre, and spreads outwards in quaint 
branches of lea\'es, flowers and fruit. 1 asked 
an old dame where she learnt her patterns. 
" From my mother," said she. " .And where 
did your mother learn them ? " " I'rnin little 
Annie's great-f^randmother, to be sure," she 
replied, puzzled by the simplicity of the 
question. And so it is ; the little flowers and 
leaves originally cut out from nature in paper 
with the stamen and veins carefully chalked 
in ha\'e been handed down from yencraticJii to 
generation, suggesting that the Welsh are 
rather imitative than initiative in art; how- 
ever, the result of these copyings is a very 
charming and original form of convention- 
ality. The design is always clearly indicated 
by the laboriously neat runnings, no smallest 
detail being neglected. 

Finer and prettier materials, such as wash- 
ing silks and chintzes, are being introduced, 
and the Welsh quilts are now things of beaut)' 
as well as of everlasting wear. Especially 
attractive are the bassinette covers, which are 
a must successful departure. Formerly the 
quilts were of dark blue or red homespun 
cotton and much heavier. Folks required 
counterpanes that would wear then, as they 
were, aiid in fact still are, handed down with 
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the od 111(1 chini to po terity The present 
day quilt resemble daint\ w added bed- 
spreads rather than eiderdowns 

There is a regular local demand for the 
cotton-covered counterpane, and many of the 
cottage workers, when enterprise in more 
attractive materials is suggested, say they 
ha\e quite enough to do with orders from 
the neighbouring farmers, a good sc.li<l quilt 
being a necessary portion of a well-to-do 
girl's dowry, and an elaburately stitched one 
a'^ usual a wedding gift in t!ie little kingdom 
,is are fi^h knives in luigland. 

The Welsh quilters are too apt to be 
content with this local trade, and .Lre afraid 
tu tr>-. or perhajis fail to see tlie |)nssibility 
of a larger market for their labours — an 
imprnfii;il)le altitude these bustling times. A 
band of dtAuted Welsh ladies t.illing them- 
selves -The Welsh hidustries Association" 
are doing much, by bringing up the quilting 
industry t» the needs of to-day, and by 
Ijutting the workers in toucli with the buyers, 
to remedy tliis. They are aiconi])lishing, 
in fact, lor their ci>untr\- what the Scotch 
and Irish ladies ha\e done for the crofters 
and the linen workers of Ireland. Kojalty 
led the way by ordering some of these charm- 
ing counterpanes, and now there is a general 
trade growing up beside the old local one. 
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the machine is constantly heard from cottage 
doors, but it is doubtful if the Welsh them- 
selves do not prefer the hand-made stockings 
to be seen on the stalls at every market and 
fair ; at any rate, there is still a good deal of 
hand knitting done by the rural people, and 
recently a fresh im[ietus has been given by 
the revival of hand-knitted golfing and shoot- 
ing stockings. The finish of the hand-made 
hose is certainly softer and finer than that 
of machine-made goods. 

But hosiery is not the only product of 
the busy cottage knitters ; shawls, gloves, 
chiklrcn's <:;aitcrs, cardigan jackets, an<i 
jerse\'s come fresh, and often beautiful, from 
the little frames, and the white, hand-manu- 
factured goods made from the wool of the 
pure bred mountain sheep are especial!}- 
worthy. The " Welsh wig," a sort of nightcap 
in black worsted, is still fabricated and worn 
under the "Jim Crow" hat; instead of the 
white frilled caps and the " liigh " hat of 
old, now almost as e.xtinct as the dodo — 
the last one 1 sa\v was being buried by 
an old dame to save it from the ridicule of 
the younger generation ! Wales generall}', 
and especially Carmarthenshire, with its many 
strong, rapid streams, rivers, and waterfalls, is a 
country peculiarly adapted to the generating 
of electrical povver : and thinkers who have 
the interest of the Welsh at heart foresee a 
rosy and not far distant future when ever}- 
cottager will appl}- electricitj' to his knitting 
machine or power loom. This would do 
more, perhaps, than an\thing 
to increase the output of the 
country and check the move- 
ment to the large tmvns, and 
consequent depopulation of 
the rural districts. While the 
rustic folks are slow of action 
and content with local con- 
sumption, the energetic ones 
will seek in fresh fields a 
market for their |Dush and 
enterprise; and since it seems 
,' to be for the benefit of the 
nation as well as for ihe in- 
dividual that theworkershould 
remain on the land, the value 
of keeping the home together 
by profitable employment 
cannot be overrated. 



Xetting is immediately related to knitting, 
but is distinguished by the knotting of the 
intersections of the cord. In Wales, as else- 
where, it is one of the mo.st ancient arts, being; 
practised by primitive tribes at all times. In 
the old da\-s the Welsh netting iudustr\- 
chiefly consisted of the finer sorts, such 
as curtains, d'o}-leys. and the now almost 
defunct antimacassar. When these articles 
flourished the trade was considerable, and the 
art being easily learned, anil the implements 
simple and inex]jensive, workers were plenti- 
ful. Then antimacassars went out of vogue, 
and the netters endured a long period ()f 
dejjression. Latel}- they have commenced the 
manufacture of the coarser and more useful 
forms of their art ; for many and varied arc 
the purposes to which netting can be a])plied. 
A }-oung but flourishing cottage iiidu.stry 
now exists, and seems likely to grow up 
quickl}- and do well in the making tif fishing 
nets, nets for catching game, for defending 
the cherries and .strawberries from the ravages 
of feathered transgressors of the law, for the 
temporary division of fields, and for ham- 
Net making, in spite of the introduction 
nf several netting machines since the nine- 
teenth centurj-, continues to be a handicraft, 
possibly because of the wonderful dexterity 
which a little jiractice in meshing develops. 
The old "twine" nets arc being su[»erseded 
by cotton nets, the latter !>eing much more 
easily handled and stored. ,, . .. .,,..„ 
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NEEDLE AND PIN MAKING. 



NEKDLES and pins, those indispensable 
little articles so closely linked together 
by long custom and universal require- 
ment, difler as widely in the methods of their 




proffressive. A complete history of the 
needle \v<juld probably fill volumes ; suffice 
it to say that it befjins on British soil with 
the establishment of a needle nianufactor\- 
at Lon}; Crcndon, in Buckinghamshire, in 
the year 1650. f<ir although needles are 
;.aid to have been made in London by an 
Indian in 1545, and again by a negro in 
C'heapside in the reign of Marj', their manu- 
facture as an industry was not begun in 
this country until the above date. Before 
then Hnijlish seamstresses were dependent 
on Spain and Germany for their tools, and 
a needle \sas naturally, in those days, a 
thing to treasure, as readers of the quaint 
antl aniusin<; old ])lay which turns entirely 
on the loss of " (iammer <Jurton's" solitary 
needle are well aware. Later, the needle 
indu.stry travelled to Reddilch. which has 
>inco remained its centre. The town and 
neighbourhood teem with factories, one of 
the best known being that of Messrs. 
Henry Milward and Sons, to whose courtesy 
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manufacture as in the materials of which they 
are made, I'^ew jx'oplc realise how complicated 
is the process by which needles arc turned 
out, or how long it has taken to bring them 
to their present perfection of finish. 

Thou.sands of years ago our barbarian 
ancestors were content *•> sew their primitive 
garments of skins together with |)ointed, 
.skewer-like slrijjs of bone and Ivory. The 
Egyptians, Chinese, Indi.ins, and others 
progressed far enough towards the evolution 
of the modern needle tu make fine sewing 
implements of bnnuu, some of which, f lund 
in Egyptian tombs, nui^l be (]uite four 
thousand years old. 

From these needles of ivory and broiue 
to the delicate, highly fniished ones that may 
be bDught at the jiresent da)' in packets of 
twelve, and sometimes twenty-five, for a 
jjcnny. is a far cry indeed, and the steps 
by which the one has grown out of the 
other are many .and varied, and steadily 
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The weekly output of neeoies averages 
between seven and eight millions, a fact that 
makes one ponder on the amount of sewing 
done, or possibly the quantity of needles 
lost all over the world, for they are exported 
to America, China, India, and Africa, besides 
being sent to London, the Colonies, and 
the Continent. 

To gain some idea of the quantity of work, 
ingenuity, and organisation represented by 
these facts one should, in imagination at 
least, pay a visit to the factor)', and follow 
the wanderings of an embrj*o needle through 
the various departments of chat busy little 
world. 

It may surprise a good many to learn 
that no fewer than twentj'- 
two separate processes are 
required to make the tiny 
steel instrument familiar 
to everyone, but the fact 
gives one an idea of the 
perfection to which its 
manufacture has been 
brought. A needle inadt 
in the year of Queen \'ic- 
toria's accession is shown 
in the factory, and a 
comparison of it with one 
made to-day shows what 
strides the industry' ha.s 
made even in one reign, 
and what patience and 



inventiveness have been brought to bear 
upon it A thick, badly shaped shaft, white 
in colour, with an irregular point, a head 
much latter than the body of the object, 
and a roughly-drilled circular eye: such was 
the needle with which the seamstresses of 
1837 had to sew. The modern needle is 
fine, with an evenly tapered point, a head no 
wider than the shaft, an eye perfectly smooth 
inside and well shaped, and a polish like 
glass, so that it slips easily through the 
material se^vn. 

To understand to what a pitch of perfection 
needle making has been brought, one has only 
to examine the " calyx-eyed " needle, one of 
the latest developments of the article. As 
it is threaded through a slit in the top of the 
head instead of in the ordinary way, there 
must be sufficient elasticity to allow the 
thread to pass into the eye without being 
frayed or cut, and at the same time the sides 
of the head must be capable of springing 
together again so as to prevent the cotton 
from slipping out after the needle is threaded. 
It is evident that to ensure this elasticity 
the needle must be tempered with the 
greatest rqjularity ; and extreme care has 
to be taken to make the sides of the slit 
perfectly smooth, so that the thread will not 
be cut whilst passing through it 

The needle makes its first appearance at 
the factory in the form of a piece of steel 
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wire cut inln a lcni;th for twi> needles, iind 
it has t.i uniler^,'<i many \ icis^itiuie-^ licf-irc 
emeryinj,'^ as a tinisliai articlu. It i-^ tlirowii 
into furnaces, r:i-]ii:<\ by filc-s held relent- 
lessly tit grindstones, punched b\- liea\y 
wei^'hts, ruiled under great wornlen rollers 
for dajs, and generally maltreated, but it 
comes triumphantly through its trials, to be 
snugly ensconced in a dainty packet and 
sent into the world, carefully laljelled, the 
very best of its kind. 

The first process the wire lengths undergo 



each one is kept revolving, so that the 
resulting point is uniform and even all 
n)iin<l. ■■Pointing" was formerly done by 
hand, but the fine steel and stone dust was 
so dangerous to the o|>erator that, in spite 
of the thick mufflers they wore over the 
mouth to prevent its inhalation, few of the 
"[xiinters" lived beyond the aye of forty. 
In the pointing machine now used this dust 
is blown away through a pipe, by a steam 
fan. into a chamber s[>ecially constructed for 
the purpose. 




out and 



is the important one known .y- 
Fastcned int > bundles by mean 
passed round their ends, they an 
a furnace, heated, and then taki 
laid on an iron-tojiiJed table, whe 
bar or "file" proceeds to rub them steadilj-, 
the bundles revolving all the time and thus 
bringing each wire in turn under the action 
of the file. This both straightens and 
anneals the wires, which are delivered from 
the file only to be placed at the mercy of 
the " pointing-stone." 

By means of a rubber-co\cred wheel the 
needles are carried across the concave face 
of a stone dri\-en at great speed by steam ; 



After the small preliminary operation of 
brightening that part of the wires where the 
eve- are to come, kiiowji as '■ skimming," to 
[)re\ent any extraneous matter from being 
stamped in. tliuy are carried off to the 
stamping machine, where the impressions 
for the e\es ;ire made preparatory to piercmg 
the latter. 

Each wire is placed in turn on an anvil 
in which is set a die of the impression to be 
made, and a weight set with a similar die 
falls upon it, thus making an impression on 
both sides of the wire at the same time. 
Although stamping is now generally done 
by machine, it is still sometimes performed 
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by foot pDWCT, the workmen bL-iiij; so do\ler- 
ous ill this depart nioiit tliat tlicy ciin turn 
out between 27,000 and 2S.000 wires per (hiy. 
a number nut far sliuri of the machine output. 
Up to this staj;e ()f the needle's dovelojinient 
the work has bee;i done b_\- men, but here 
woman steps in, appropriately eiiouLjh, U< 
make the eye, so essential a part of the 
implement. 

Seated in rows behind the " c\'einjj " 
maehines, tif!\'-loi>kin^ wliitc-aproned women 
feed the endless revohin;,'- screws which carrj- 
the wires under two punches exactly the 



same size ai; 
already made 
descended and pierced 
the required opening's 
in each wire (it will 
be remembered that 
each length is made 
into two needles 
placed head tn head ■. 
a small f^rk jnishes 
the wire aside and 
^ives the ne.\t one a 
friendly pu>h into its 
place. For certain 
branches of work 
hand screw - pres^e- 
are used, and, al- 
thou^'h the operation 
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This process, it is scarcely necessary- 
to state, retpiires ^reat care .md .-kill. 
The wires, which now bear a re- 
coi^nisable re.seinblance to their final 
^ha[>e, are next strunjj or "spitted" 
on wire passed through both eyes 
an<l handed to the "filer," who files 
off the burr made by stamping and. 
breaking the double wire into nvo 
lots of needles, files their rouyh 
square heads into neatly rounded 
form. The needles, as they may 
now be called, are then threaded un 
fine, slif^htly rouj,dioned wires, which 
hanj; from iron bars like miniature 
clothes-line props, alonji a table. 
The table is capable of being moved 
backwards and forwards b\' a crank, 
and the motion, shakin;^ the needles violently, 
rubs the inside of the eye smooth ayain.st 
the rou^h wire. This "burnishing" is to 
prevent the fraying i>f the thread when the 
iiecdles are in use. 

.-\lthough now [>erfect in shape the needles 
are still useles.s, being soft enough to double 
up in the fingers. Into the furnace they go 
again, on iron pans, and after a certain time 
are taken out and slid into a vat of oil. 
Their sudden immersion hardens them, but 
the\' are now at the other extreme and ven' 
brittle, so they are tempered by a s|)ei:ial 
patented ap|)aratus which gives them the 
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"Scouring," the next process, has a lar'je 
mill devoted entirely to it, where the needles 
spend about nine days wrapped up, in 
company with soap and emery powder, in 
thick canvas, being rolled backwards and 
forwards under heavy "runners" of wood. 
When finally released from the scouring mill 
they are perfectly smooth, highly polished, 
and dark in colour. 

Women ne.\t pick out by hand all broken 
or imperfect needles, arranjjc them in ordc 
with the heads all at one end of a rov 
take away any that have in some 
become shorter than their fellow^. 
speed and certainty with which this is 
is truly amazing. 

The grindstone again comes into pi 
" finish " the heads and sharpen 
up the points, and then the 
needles receive their final jwlish. 
The "wrapping-room," in which 
they are made up into packets 
ready for sale, is interesting 
chiefly on account of the 
machine at work there counting 
out with quite uncanny clever- 
ness bunches of twenty-five 
assorted ne:;dles and delivering 
them on a tray to the " .slicker " 
ready to put up. This work 
is also done by women, who 
are largely employed in the 
making of the.se especially 
feminine articles. 



room itself Here are rows of machines 
mo\'ed by steam ])o\\er. which turn out pins 
at the rate of 180 ti> 220 per minute, the only 
hand labour in the whole process being the 
removing of the finished pins by the em- 
ployees looking after the machines. 

Watching the iiiodus operandi of one of 
these unresting workers of steel and iron, 
one sees the end of a coil of brass wire on 
a revolving drum passing through a hole into 
the machine, being straightened and kept 
in its place meanwhile by iron pegs. It is 




Almost more indispensable tlirui needles 
are their companion necessaries, pins, but 
the mode of their manufacture is \ery much 
simpler, one machine doing nearlv' all the 
work that in the earlier da}-s of ]jin-makiiig 
required twelve or fourteen tedious jirucesses 
by hand. The firm of Messrs. Kirby, ISeard 
and Co., by whose kindness the writer has been 
enabled to gather in what fashiiDi pins come 
into existence, is (me of the o'dot in the 
trade, dating back tu tlie year 174,;, and 
a sketch of their factor\- at I'sircningham will 
give a good idea of the industry generally. 

From the " wire-drawing shop," where the 
wire, placed in coils on rexulving blocks, is 
drawn through holes in a steel plate to the 
various sizes required for making the different 
sized pins, one jiasses into the pin-making 



.sei/cd by a pair of sliiiing pincers wiiich put 
it tlu-nugh another Imle, and as i; ccunes 
out on the other side a little hannner strikes 
il. finning by successive blows the head of 
the ])in. Then down cnmes a sharp .shears, 
and cuts ^^{\ the rci]uirc<l length .,f wire. 

Ilea<led and tut. but [lointless, the uml)ryo 
1)111 falK into a slanting gnio\e tor. narrow 
fill- it', head tn |>a-^ through, and thus a row 
of pin-, hanging by llieir heads .-ip|H.>ar along 
llic fi-ont of the macliinc. These are carried 
batkuard. and f..rwar<ls o\er a re\olving 
cvliiulrical file with a graduated surface; 
their en<ls are held against the file, and in 
tliis. way ihey are jiointed. and doip into 
a receptacle beneath. 

The next step is ■' silvering," for the pins, 
although they come from the machine perfect 
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in shnpe, are the colour of brass wire, and 
greasy to handle. After beini^ thoroii^'!i!y 
cleaned by revolving,' in barrels, lliey are 
spread out flat in stL-arn-licatcd kettles, a 
fine tin jDwder is laid over them, a certain 
quantity of acid is addmi, and in this tlie 
pins are b >:lL'd for fmir hours. The}- come 
out briL;!it and silvLTv, beinL,' tliinl\- coated 
with tin, and are thun dried in sawdust, jnit 
once more into re\"lvin_(^' barrels to be 
polished, and freed from dust by beinj^ placed 
in a flat tra\' and tossed about in a fa-hjun 
only to be mastered b\' lon^' practice. 

The next process is to look them over 
carefully, weedin;.; out all imperfect ones, 
and then all that rcmain.s is to .-.tick thecn 
in papcir, which is done by a machine. Tlie 
paper is mechanically criinped and placed 



in po.sition to receive the pins, which are 
dexterously swept \vith a brush down an 
inclined plane leadini; to it hy the girl fe«l- 
Uv^ the machine. They pa.ss into the lalttr 
in long vertical lines, a lever brings the paper 
under their [joints, a clever bit of niaciiinery 
presses thcin into it, and row by row a .sheet 
is filled with from lOO to 500 pins evenly 
arranged, and leaves the machine quite ready 
f)r the i.urchaser. 

A special department of the factor)- 
eniploj's girls to make the bo.xes and packets 
in which the pins are also put up. These 
vary from small ounce boxes to Iar.je 
decttrated cases, and many of them are 
very prettv- as well as useful, containing 
various kinds of pin^ in daintilj' designed 
-•:pt(.dc<. TdsEnilN-E Bl-li.en. 
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LONDON'S DOCKS. 



IT is an imposing spectncle to stand at a 
jKiint nf vantage— an upjjcr floor of one 
of the many huge «'arehouscs scattcrerl 
about the docks— and t^aze out across the 
vast acreage of water, with tlic hiisv, teeming 



car^'oes, and large vessels arc being laden 
with merchandise for exportation ; craft 
having Iweii "cleared" are moving majestically 
away for fresh siLp])lies ; others are niming 
in, loaded, bringing tea from China, ivory 




life upon its bosom. 'Hie air is filleil with fmm .\frica. wool fn>ni ,\u-tralia, tobacco 

thenoi.seand clamour of iinrcmiuirtg industry ; from Ami-rica in f.ut, iiK-nh.indisc frocn 

craft of all Uinds are tbcre, from colos-.al, all parts of ihf world; sU'am whistlos are 

leviathan liners to |)igmy nn> -boats -Dignity shrickin:^. horns baviiig. conru-.ud shouting 

and Impudence in clii.se contiguity ; mannnoth of vnicrs, -Icafcning clanking <.f metal, a 

cranes are swinging round witii their co>dy fcM'rish. |iuK;iliiig .LCti\it\-. It is the daily 

am! cumbersome loads, and tloaling derricks routine, moiiili .ifier month, \-car in, year 

are also assisting to expedite the work nf out. of the gnate.-t port of ihe gie,iie-t city 

relieving the many argo.sies of their bur- of the world. 

dens; baizes are receiving "overside" various There are eight groups of docks at the 
24 
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oflkers of the company and of the Cust<nns. 
[■"veiiiiially the tea is arraiitjed into "shops," 
a -.hop consisting' of three or more packa>;cs. 
rile lids are then removed, and the contents 
e\|iose(l lor ihe examination of the brokers, 
t'ejlon tea is "hulked." that is, turned out 
oil ihe l!o,.r and thorouj^hl)- mixed. It is no 
unusual ihiiii:: for Jc.« Ions to be thus reposing 
in a hiLi,'e licap im the floor at one time. 
Marble is rL-ceived here from Italy, and 
>uch articles as \vin>\, bark, yutta- 
l>erclia. etc.. are also stored. Ad- 
joining is the Mast Smithfield 
depot. n>uil for both iin[K>rts and 
exp'.rls. .About lOO.OOO tons ot 
goi.ds pass annually through tliis 

The London Dock.s. which arc 
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siiired here, it bein^ csl 
than 8C)7,ooo ] lackaj^'es. \vei;.;hiLit,' 36.cx>.) ton^. 
are thus dealt with annualK'. W'lien the 
jiacka^es of lea are received at the \\arelvni-.e-i 
they are .- irtcd, .■sampled, and Lnarked by 



>y .N'i^htinjrale Lai.e, 
are nearly a mile in length, and 
■ ■ccn])\' a hundred acres, fort\' oi 
which are water. The_\- have 
vast vaults and warchouse.s, wilh 
a floor area of about ,i.ooo.ooc 
Mjnare feel, and a storinj; acconi- 
niodation of 170,000 tons, in the 
\aiills there is room for 105,000 
]jipc> of wine. Miscellaneiiu-s 
i^oijils are received, incliidin}> 
un:il wine, brandy, suf-ar. dried 
and ^reen fruits, ivory, spices. 
bark, i^imis, metals. drut,'s. ]iepper, 
rice. c<fffee, coccia. isin}.jlass. etc, 
hurv'.when received at the docks, 
is wei^died and carefully examined 
to .-ee that 110 -tone or metal 
Has liL'en in-erted at the base of 
the tii-ks to increase weight; 
tins dece]»lioii i,s sometimes re- 
ported to b\' natives. .Some of 
the lu^ks are often nine feet in length, and 
«eigli iSolb. each. 

<'innanion. on receipt at the dock.s, is, after 
being examined by merchants, j)ackcd into 
bimdles b_v a special machine. The accom- 
moihitifii for "ool at the London and St. 
Katharin.; Docks occui)ies a floor area of 
1,400.000 feet: and frc(|nently as many as 
1. 4CM5 labourers are employed in this depart- 
metu akme. It is estimated that i,6oo,ooo 
rjale^ of wi>ol, weighing 250,000 tons, and 
of the \alue of ;f 30,000.000, is received 
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annually. Each bale contains the shearings 
of sixty sheep. 

There are over twenty-eight miles of 
gangways in the wine vaults, which, as 
already stated, have accommodation for 
105,000 pipes of wine., being principally port, 
.sherry, and Madeira. Visitors inspecting the 
vaults are supplied with a small oil lamp 
on the end of a stick, which serves to light 
their way and at the same time to denote 
to the vault-keeper how many visitors are 
present in the vaults. The temperature of 
the latter is 60° Fahrenheit, and varies very 
little summer or winter. There are also 
brandy vaults, and a bottling department- 
-In the latter wines and spirits arc drawn off 
-from the ca.sk, and bottled for exportation m 
bond. 

We next come to the West India Docks, 
situated on the northern part of the Isle nf 
D<^s. They occupy 344 acr&i, 105 being 
water, and consist of three parallel sets of 
docks, each about half a mile ionfj. There 
is warehouse room fiir storing 150,000 tons 
of goods, and the principal articles received 
are rum, frozen meat, and various kinds of 
wood. A new entrance has now been atid^d, 
480 feet long, 60 feet wide, and 30 feet deep. 
In the import dock nearly the largest vessels 



coming into the Port of London can be 
received. The warehouse for the reception of 
frozen meat has accommodation for lOc^ooo 
carcases nf .sheep. The temperature is 
13" below freezing jxjint. The wood depart- 
ment covers an area of thirty acres, a large 
portion of which is under sheds. Cranes and 
electric travellers arc used to remove the 
huge logs from place to place. Some of the 
logs of mahogany will realise as much as 
from ;f2So to ;^300 each. The largest ever 
received at the dock was 60 feet 6 inches 
long, 40 inches in breadth, 37 inches deep, 
and weighed [i tons 18 cwt. On the north 
side of the dock is a large building containing 
the pDWcrful machinery for pumping water 
intii the dock to make up the losses caused 
by tlie ingress and egress of vessels. The 
water is. of course, always kept at one level 
in docks. .\ sight which nobody interested 
in the subject should fail to .see is the docking 
or undocking of a vessel. The pumps at 
this dock are capable '.f raising 7,500^000 
gallons <if water an hour, equal to five and a 
half inches over the area of sixty-one acres 
which the\- feed. 

In the rum department 40,000 puncheons of 
the value of ;t2,ooo,ooo can be stored. The 
vaults of groined brickwork are 1,040 feet l<Mig 
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three bnmcli ducks ; they ;trc connected with 

a tidal b:i>m by means uf a luck. 700 feet 

1 iii;j and .So feet wide, in wliicli arc three 

pairs <if <;ates. 'J lie main duck is i,.Soofeet 

'""ft by 600 feet wide; eacii branch duck is 

l.r>00 feet lunj,', t!ie centre <j]ie bein;^' 300 feet 

wide, aiKl eaeli <•( the olliers 250 feet wide. 

The t'.tal water area uf the ducks is fiflv-fmir 

acres, and of the l>a-iii nineteen acres: tlie 

, deptli uf water in the main dock is thirty- 

; ei^lit feet, and in the ba-in at lii^h water, 

I sprin;^ tide-, f'i;tj -five feet , and there is never 

: less than twcnt\-si\ feet at the lowest tides. 

Here are t > be fuinirl the lar-cst dr\- ducks 
! in the world, bein^,' S50 feet lont,' : they rire 
! encl')sefi anil divided by >!>; caisson-^, and 
1 can be emptied in one hour and a c|uartcr 
! by pumpin^f nut i2,OOaooo (,'alluiis of water. 
' 7"herc are twent_\-four sheds, 300 feet by 1 jo 
. feet, and three in the basin, and fifly-three 
: hydraulic cranes, with a liftin^r p,..wer uf 
. thirty huiidrcdwei^'ht each, capable uf makiny 
■umplcte circuit in forty seconds The 
enL;ine-housefur lheh\draulic 
system is on a massive, con- 
crete foundation, and has a 
(.himnev shaft 1:0 feet hifih. 



It is fitted with three pairs of horizontal 
Compound hydraulic cni;incs. each pair of 
175 hurse-puwer. The hydraulic pressure is 
cun\eyed underground, throuj,di cast-iron 
])ipe-. and cunnects with travelling cranes, 
lock-j^'ates, •;luices, railway sidinys, capstans, 
etc. The i>reinises are lighted thnmLjliout 
l)y electric li_L;ht ; there arc twenty-six miles 
of rails, and direct communication with the 
railway system of the United Kingdom. 

In addition to the ducks, this company also 
has extensive warehouses at Cutler Street, 
(.'rutched J'riars, Commercial Road, and 
West Smithfield for tbe reception of mer- 
chandise uf a multifarious character. 

The Surre\- Commercial Docks are em- 
[)luycd principally in the timber and grain 
industries. They arc situated on the south 
side of the Thame-i, in the bend of the river 
which di\idcs the London Docks from the 
West India Ducks, and have a total land area 
of 21- acres, and a total water area of i^iG 
There are five miles of quays, .-.even 
miles of roads, and .sixteen miles of alleys in 
yards and sheds, six timber ponds for floating 
timber, and 221 sheds for the storage of wood 
giHtds. The.-ie sheds will accommodate 61,500 

.standards a standard 

being equal to^ 165" cubic 
feet. There are nine grain 
warehouses, with net hold- 
iiii; capacity uf 271,000 




. KATHAHINI-. S HOCK. 



LOXDONS DOCKS. 




<|iiartcrs. Tlic j^rain is tiikcii fniiii tlic \csscls 
by seif-fillinj,' and self-cli.scliar-iii- buckets 
fitlcc! to cranes cii the nuav's, and delivered 
into hui)])ers, it bein^' estimated tliat i2o lifts 
IKr hi>ur can be made bv' eacli crane. Tlie 
liii])])ers pass alDii!^ un rails nulside the 
buildinf^s, and deliver grain inti) weighini; 
maciiines, wliidi are capable of weighing 
two l::iii-i at a time. I'mm the weighing 
machines the grain is tal.eii up In- a system 
()f band machinery, whicli tielivers it ••\-\ 
dilTerent floors of the granaries. During a 
recent year l.46''> vesseK of \arious cla-se<, 
carrying wood, grain, tniils. and sundry 
merchandi.se, of the total net rt.-gi.-.tere'l 
tonnage nf 1.076, iiS, ' u-.e<l these docks 
Seveiity-fi\e |)er cent, of the unod-kirlen 
vessels entering the Fort of London come 
into the Surrcv fommercial Docks. 

The MilKvail Docks are siiiMie<l on the 
Isle of Do-s. f. the south of the Wc-l India 
Docks, on the northern side of the 'riianK.-.. 
They consist of an area of j ; ; 1^ , .u-.e- oC 
land and 35'., acres of water ; the entrancL' 
is tliree and a half miles behm i.nn-Ion Hridgc. 
is eighty feet wide, with twenty-c-ight feet 
of water over the sills at Trinitj' high water ; 
they have tliree ]>airs of gates, forming a hick 
450 feet in length, which can be divideti into 



two locks of 2^0 feet .and 2CKD feet in length 
resjiectively. The ]5rincipal portion of the 
dock is 350 feet wide, with a depth of water 
\ar\'iiig frocn twenty-eight feet in fairwaj' to 
twent>-foar feet !>}■ the quay walls. The 
total lengtli of the cjua)' is 3.040 \ards. anil 
near the .soiith-casi corner there is a dry d--.ck 
450 feel long by 65 feet wifle, with twer.ly 
feel of water ..ver the blocks at high tide. 
This is cmi^ticd parti)- b\- discharging the 
H-atei- through a culvert into the Thames, the 
remainder bv innnping. Kvdraulic i)ower 
i. the motive force use.l alino>t e.vclusi\ely, 
and at the entrance lock there are thirty 
in,-ichiucs for opening and clo-ing gates and 
vvorking the shiices an. I capstans. The laltet 
h,i\e a haulage power \arying from one to 
fixe ton-- each. There .ire distributed about 
the .locks si.vly-ihe cranes, most of them 
of tliirl\--fue hiuidreilweight ea|)acit\-. and 
moving 'about 0,1 rails ■■] a seven feet si.v 
inch g.uige, .Some of these ,-ire < n maso;ir>- 
fouii.l.ilioii-., othei- ..n tinilKT dolphin,-^ 
siiii.ilid about forlv feet from tlu- qiia>-. The 
dolphins \ary tVoni Jl)o to ,^(0 feet in length, 
aud the .idvantage g.iined In- their use is that 
goods can be lifted straight iVorn a ship into a 
b;irjje or rvii- ^yiwri. The principal trade of 
the di^cks i,s grain, of which about 3.000,000 
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quarters are received and distributed |>er 
annum, which represents abiiut one-third 
of the total {jrain imiv)rts of tlie Fort of 
London. 

Reference should Ix; made to the system 
of pneumatic yrain elevators emplnyed by 
this Ciimijany. They float on bar^'es, and 
consist of a vacuum chamber, from which the 
air has Ix-cn f)artiitlly exhausted by means 
of steam cn^^ines situated beneath the deck 
of the harj^c. ]"lexible tulx's pass fnmi the 
chamber t^i the ship's huld, thmu^di which a 
strong' current of air rushes to replace that 
driven from the vacuum chamber, and carryinj; 
the t;rain with it. I'he latter thence <iisch;tr^es 
into a j^arner. and feeds a numlx;r of weijjhinjj 
machines, which deliver to barj^cs in sacks 
or bulk. 

There are forty-ci^iht miles of railway lines, 
which connect, via tiic Millwall 1-Ixtension 
Railway, with the entire railway system of 
the United Kin^'dom. The company possess 
1,500 railway wa^'j:;ons and ten locomotives, 
three of which arc used for the workinij of 



their passenger traffic. Abou 
)xissent;ers arc carried annually, 
recent year 1,337 ^"essels used th 
Docks, of a [jro.ss tonnage of 14^ 
vessel is chained by a dock company 
to the tonna^^e of its cargo, not o 
Itself— that is to .say, according to 
occupied b\' the cargo, 

l-'inally, taking the docks of 
collectively, we arrive at the followin 
able figures: There are 323,420 feet 
637,1,' acres of water, and 694 cr 
ricks, electric travellers, etc., in usgl 

Some idea of the \astness of Greai 
business with the world may be 
from the simple statement of fact th 
a recent jear vessels of an a^r^atc 
of I5400,oco entered to di.scharg 
i*()rt of Litndon. The nearest to 
I,i\erpool, with 9,500,000 tons ; the 
the list was Hamburg, with y^jGSf, 
It is thcrcfc)re clear that Great Brita 
an cas\- first in the race for coi 
supremacy. i, . 
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WOMEN TOILERS IN THE BLACK COUNTRY, 

AMONG THE NAIL, CHAIN. AND BRICK .WAKtRS. 




THK modern 
tendency 
of women 
with encrgj- and 
capital to quit 
the fireside and 
engage in in- 
dustry or trade 
is in sijjnificant 
contrast to the 
yearning of 
many women 
in the Black 
Country tt) be 
relieved from 
their toil. Life 
in the nail and 
chaiii forges and 
in the brick- 
yards is a per- 
petual struggle 
for existence. The conditions of work are 
not unhealthy, but the hours are so long 
that physical endurance is taxed to the 
utmost, and pay is so small that every 
member of nearly every family, cajjablc 
of work, is obliged to add his or her mite 
to the slender income of the household. 

The portion of the Black Country in 
which these three industries ha\e become 
almost historic occupations lies within 
South Staffordshire and Worcestershire, 
and includes Stourbridge, Dudley. 
Cradley, Lye, Halesowen, and Hrnms- 
grove. Mechanical contrivances have 
been introduced in our ^reat cities for 
the manufacture of nails, notably at 
Leeds, where many dexterous machine- 
are used, cutting, heading, and pointing 
the nails at one stroke ; but on the 
hill slopes of Helper, in Derbyshire, and 
in the Black Country the methods arc 
still chiefly manual. 

In Bromsgrovc — by no means a grimy- 
looking town, for it is rather quaint and 
clean than squalid and dirty — there are 
25 



more women iiailmakers than men workers. 
They are put inti> the industry bocau.sc there 
is little other work in the district for them 
to do, and having passed their probation as 
beginners, by making rough nails that are 
scarcely marketable except in cxcliaiigc for 
the chca{x;st biwits and sh<.>es, they are 
permitted to work on nails fi)r the middleman 
or ■' fogger.'" Formerly, when the employer 
opened his warehouse, he gave out on certain 
days rods to be worked into nail.s. Now 
he .seldom jirotfers the material. The nail- 
maker must buy his or her bundle of inm, 
valued at three or four shillings, before any 
work can be dtme; and inasmuch as there 
are women who cannot always raise such 
a capital, they have now and again to be idle 
and to realise the meaning of "clamming" — 
an expressive l<Kal term for starvation. 

The men and women .sufficiently well off" 
to purchase the neces.sarj' rods work in the 
sheds or in their own cottages, and toiling 
often from six o'clock in the morning till 
nine o'clock at night, on an average sixty 
hours jjcr week, can earn from eight to- 
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ten or twelve shillings. One has heard 
in some trades of the pecuHar countinj^ that 
gives thirteen to the dozen, but this is a 
feeble trick in mathematics in comparison 
to the "foj^yer'^i" arithmetic in the Black 
Country, his notion of a thousand nails beinjr 
eleven liumirfd and fifty! In buj'ing he 




sometimes demand - 
even tweKe hundred 
for the price of a 
thousand: but invari- 
ably the nailmaktr 
has to turn mil eleven 
hundred and firt_v 
nails for every thnu- 

.sand he or she is ])aid for, and though an 
advance uf waj^es lias been conceded the 
workers do not always benefit from it. The 
peculiarity of the nail trade, as followeti in 
the Black Country, is that the master takes 
no risk. The worker has to find both the 
capital and the labour wherever he or she 
can, is obliged to .submit to the lo.ss con- 
sequent on the purchase uf unsuitable 
material, and pays all .sorts of charges to 
make industry jxissiblc. 

The nailer's cotta^je i.s both home and 
workshop. Generallj', at any rate, the work 



shed is attached to the habitation and 
included in the rent. The shed is fitted with 
forge and bellows ; but the nailer, usually the 
head of the family, has to procure his own 
bench and set of tools. On the bench is fixed 
an anvil, and a chisel, for pointing, bending, 
and partially cutting the heated iron, and a 
bore in which the severed length of rod is 
The " oliver," the heavy hammer, 
worked bj- a treadle, is close by, and fashions 
the head of the nail. The nailer does what 
reduce the expense of production. 
Me lets the bench room in his shed to other 
workers^ — or "stallers," as they are called — 
and these men or women paj' sixpence per 
\\eek towards the rent, and another ninepence 
towards the cost of the " breeze," or firing; so 
that a "staller" making twenty thousand 
Flemish tacks — really twenty-four thousand 
— a laborious week's work, would earn, paid at 
the rate of .sixpence-halfpenny per " fogger's" 
iand, ten .shillings and tenpence: nine 
shillings and scvenpence, with his working 
e.V]ienses deducted. There are different prices 
for the making of hob, 
brush, clout, and many 
other sorts of nails ; but 
the wage result differs little. 
The H'orkers are poorly 
nourished because they 
cannot afford sufficient 
fo()d, and they are ill clad 
because they have not the 
wherewithal to buy raiment 
The world to them is e. 
slavish den. 

Bromsgro\e appears to 
be inseparable froin poverty, 
yet it is more comely than 
Cradley Heath. The centre 
of the chainmaking industry by night is 
bright with the glare of furnace ; by day it 
is shrouded with smoke and gloom and 
flecked with mud. Here and there men 
or women are chainmaking in their own 
particular sheds, in comparative solitude; but 
most of the work is done in factories, and in 
.some of these workshops there are five or 
six women at the anvils. Their tongues go 
in rnugh rh\thm to the beat of the hammers 
and the clink of the chains they are forging; 
but there is no genuine mirth in their dia 
However womanly they may be at heart. 
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appearances are gainst them. In ragged or 
makeshift apparel, toil-stained, ill-fed, and 
haggard, they are the antithesis of the society 
beauties who ride in Hyde Park, or grace 
reception or ball at West-End mansion. The 
female chainmaker of the Black Countrj- 
stands long at the foi^e She has to work 
now and again with her child at her breast, or 
with a. sharp eye upon the little one as it crawls 
about the spark -sprinkled floor. Whether 
her hands are bli-stered, or her body scorched 
with flying iron, she toils on, and, working 
twelve hours a day, earns from fi\e to ei^ht 
shillings per week ! She needs no larder, for 
she lives from hand to mouth, and if her 
children can sit to a feast of bread, soaked 
in hot water and flavoured with weak tea. 
they become quite epicurean. The bellows 
blowers, both children and old men and 
women, are worse paid than the female 
chainmakers. They turn the wheels or pull 
the bellows beams at the roufjh rate nf 
threepence per day, making, nevertheless, a 
substantial profit for the for^e owners, who 
do not scruple to charge heavily for the 
"breeze" or fuel indispensable to the chain- 
makers. 

Industry at Cradley and at Dudley is a 
Juggernaut The woman has to toil till the 
birth of her babe sharply reminds her of the 
imperative claims of motherhood ; the man 
has to labour under conditions that saO his 



strength, that utterly exhaust 
nature. In the Cradley district 
one thousand tons of chains is 
the average weekly output, and 
it includes nearlj- e^eiy variety 
of chains, from the heaviest 
cables to pit hauling gear, and 
to tlic familiar dog chains, 
swivels, and rings, for which the 
girl maker receives three-farthings 
nr ;it the outside one penny 
each, and for which the dog 
fancier willingly pays eighteen- 
jKiice. The woman, as a rule, 
forges the smaller 
and lighter chains, 
inasmuch as for this 
work less furnace 
heat is necessary. 
She heats the thin 
iron rod, bends the 
red-hot piece, cuts it on the chisel, twists 
the link, inserts it into the previous link, and 
welds it with the hand hammer or the 
" Oliver," or both. The male chainmaker is 
engaged in the production of heavy cables, 
and is well paid for his work while he is at 
it, getting from seven shillings to ten shillings 
jDcr day ; jet he is so handicapped that his 
earnings ha\'e a better look in print than feel 
in his hand. He has to work in such intense 
heat that a portion of his wages is sweated 
out of him. He has the thirst of Tantalus, 
and assuaj^es it with huge draughts of beer, 
the cost of which, however poor the quality of 
the be\-erage. ruthlessly diminishes the weekly 
sum available for household and other uses. 
The heat of the furnace saps the man's 
vitality, and two daj's' full work |jer week 
is as much as nature can withstand, especially 
as his cimstitutiim is scion undermined by the 
fierce alternations of heat and cold. Granted 
that he actually receives one pound [)cr week 
f<ir his toil, from this sum must be deducted 
the inevitable beer money, and two or three 
sliilling'^ ftir blast, the latter sum going to 
the employer as his share of the cost of 
fuel and blnw^practical!)' fiir the use of the 
furnace, worked by either steam or me- 
chanical power. 

Bricks are made in nearly everj' county 
in England, but it is in StafTordshire and 
Worcestershire that the works are the most 
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numerous and the output the greatest. 
Twenty years ago the lot of the brickmaker 
was e\'en worse than it is to-day. Around 
the huts in the brickfield " sunburnt men, 
whose scanty clothes were of much the same 
colour as their skins, desperately ran their 
top-hea\ y barrow -loads hour after hour, under 
a perhaps almost tropical sun ; there the 
barrow- loader ceaselessly swung himself from 
I^ to leg as he lifted his tale of bricks on the 
barrow; while that other worker, who by her 
length of draggled skirt should be a woman, 
claimed no exception on account of her sex, 
but rough-shaped the rough clay and supplied 
the moulder next to her as if he were an 
insatiable machine and not a creature of flesh 
and blood." The wealthy son is said to be 
"bom with a silver spoon in his mouth." 
There is a clumsy variant of the saying, the 
clay worker ruefully confessing that his boy 
13 "bom with a brick in his mouth." Any- 
how, his offspring, boys or girls, are impelled 
or drift into his occupation. In many of the 
large brickfields machinery has ousted child 
labour, but brickmaking iii the Black Country 
is still carried on to a great extent by hand — 
and feet The moulder is paid by the 
thousand bricks. To see him handling the 
clay one might imagine that he was away in 
Egypt, hurrying at the command of Pharaoh's 
taskmaster. He is not only a worker but 
a taskmaster himself, inasmuch as he has to 
engineer hi.s gang, usually members of his 
own family, to a profit The clay is wheeled 
to the " pug mill," which, worked by steam or 
horse power, is self-delivering, and, if built 
to economise time, is within reach of the 
moulder ; but if at a distance from his 
working place, the clay, cut in lumps to 
make three or four bricks, is passed on by 
the flat-walker to the moulder. He flings 
it into the mould, empties it, shaped, on the 
pallet board, and from thence it is carried 
away singly, or placed on the barrow-loader 
for transit to the hack to dry and to the 
kiln for burning. The introduction of brick- 
making machinery has dispensed in some 
fields with both the flat-walker and the 
pug boy ; but in the Black Country many 
women are still employed in the brickfields, 
not only in the manipulation of bricks, but in 
brick burning, dressing, and loading. The 
L^islature has restricted female employment 



to some extent, hot the ** cfay 
— the women workers in cla>- — ha^e been 
allowed, like the pit-brow lassies at the 
Wigan collieries, to continue their toil, they 
are not so bedra^led as formerly. They 
work with naked feet, but their gowns aie 
tucked up more or less neatly, and they wear 
a handkerchief head-covering, less glaring in 
tint, but tied something after the picturesque 
style of the girls who grind out barrel-orpan 
tunes in city street The men brick moulders 
make good wages, if the>- are persistent and 
temperate. The women are sooner fatigued, 
clay being a heavy and very unyieldit^ 
material to handle ; but, accordit^ to 
physique and conditions of emploj-ment, ih^- 
earn from six shillings to twent>- shillings 
per week, the latter sum. however, being 
considered quite a lucky wage, for though the 
female moulder, like the knight in the age 
of chivalry, is attended by a " page," who 
systematically carries awaj' the product of 
her toil, she works in such intense heat and 
under such other disabilities that she seldom 
moulds more than eight hundred or one 
thousand bricks daily. 

The report of the Sdect Committee of ftc 
House of Lords on the sweating system, 
commenting on the industrial condition of 
the nailmakers and the chainmakers of tbe 
Black Country, admitted that a hard w-cek's 
work of twelve hours a day provided no more 
than a bare subsistence for the men and 
women engaged in the work, and particu- 
larly deprecated the treadling by women of 
the " oliver," the heavy sledge-hammer, as 
alb^ether too great a strain on tbe female 
organism. Wages are, perhaps, a trifle higher 
than when the report was issued, and there 
has been some little improvement in the- 
industrial conditions of women's work in the 
Black Country : in fact, there is a more evi dei i C 
disposition to reduce, and even to abolbdi, 
female work in the brickyards. But the pre- 
vailing servitude is painfully reflected in the 
.social life of the people. They are spoheii of 
scoffingly as " peaky blinders," and are no freer 
than any other labouring section of the com- 
munity from the rougher element ; but in the 
main they are a hard-working, patient, endiiuw . 
ing folk, especially when it is remonbered 
that in their, daily stru^ling the scriptural 
doctrine that riches are file root of aU evfl 
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is reversed. To them the desperate need of 
mon^' is the r. i^.t of a!" evi!, and ia many 
homes Prfjfe^- -r Kuvley -f -^aiir-^- sharply 
applies. for the pareTit.-. h.-wiver thr-frj- and 
care^I they tr\- t.. be, are "hKund by the 
fetters '",f wan:, and -iccr^ed fay the a hip of 
miscrv," The men, influenced by a.'- ciati'^n. 
Iiyjk upr.n the wimen. in numer-us ir.:-tani;es, 
mereij- a.-> waiife-earr.ini; parrr-er-i. The\- 
prefer a.-, sweetheart- Ljir'.s han'iv' with the 
hammer in the for^-e ur with the mould in 



the bricldield. And Aey- oonsBder it as an in- 
evitable cnnditiDTt of wedded. life tiiat. wocoai 
should continue to bnn^ pecimian- grist to 
the milL Voutfafiil mainagcs aic coaunoa. 
and the inexorable fiat of life ia the Blact 
Cour.ZT\- seems to be that the poorest ^"^fjpt'g 
shi/u!d have the most children. At ber «fts^ 
end. niih many miiutbi to feed, tbe ="■»■»» 
m..therdije; not always grie%-e at her boiqp^ 
death. She has been heard to excbni^ 
■■ Thank God. it has gone back. aga£a£~ 
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BEE FARMING. 

AN INTERESTING COTTAGE INDUSTRY. 



OF all Britons at work tlicrc arc few wliose 
occupations arc more interesting; than 
that of a devoted and coin[x^tent bee- 
keeper. Perhaps it would be better to call it 
a hobby rather th;in an occupation, thouj^h 
there are many who manage to make it not 
only a matter of amusement and intere-^t, but 
of profit too. It is, iiowevcr, li^irdly an 
occupation in the sense of bein^ a busines-; 
to which a person may <levote his whole 
time and attention with a view tit making 
a full income. There are in this kin^'- 
dom no such "bee-farms" as there are in 
America. The vast ex])anses of llowerin^,' 
crops and the more et|uable climate of some 
■ regions of the Western world are m<ire 
favourable to bee culture than ihe condilitins 
prevailinfj in this country. There are Ameri- 
can apiaries with their thousand, fifteen hun- 
dred, and two tliousaiid hives, and iioney 
producini^ is a considerable antl \ery jirofit- 
able business. 

With us it is more of a cotta-c indu,str\-. 
carried on by tho.sc who have other occupa- 
tions to rely upon, and who keep bees only 



as a subsidiary business at once interesting 
and profitable. In this fickle and uncertain 
climate of ours bee-keeping can hardly be 
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i\,'i!-\Tr\f> THK -.VAX =t:<ips. 

recomrn':ri'l':ri a-, a thifi;; fi v:'.y up'>n. hict 
any fx:r->'.n favourahil)- -.itii.itiyi ;inr| wcV. f]u;ili- 
fied tf) tnttr into it with intf;i!i;,'cnce and 
thfirf)u;^hn';s-. may f;a,sily make a small bee- 
farm a s'jiircc of incimc. There are th')usand> 
of c'lttaj^er-i M iio an: able to pay their rent out 
of their Uiiib'wf:-.. anrl there are nut a few 
whf) r\'i a ^Tcat deal more than that ; but 
then they are [x,-o[)le who not only are 
sfKxially uell ^ituaterl as re^'ards their rural 
-iiirroufiditi;;,. but ihey have exceptional 
qiiaiifi'.atioti, for the Mork. 

It i-. of no iiv: for an)' [jerson to 
attfiinijt fjee-enlliire iviii> will not make 
it a Mibjeet of int.;lli-e-nt sturiy an-l will 
not [;o tr, Ihf: iroubli; >,( tllofou^'hU- 
underslandin;; l«-.:.life in all its curiou- 
andintiTe.iin-; ].hn-<-.. liee-keepin- as 
our nir;il -randfallirrs uiider>t'>od it i- 
all oiil of dnte; all tli-r appliances of 
Ihe bu-iii-',, have Uien modernised out 
of rr.o;.niii.,n, ;, , ^^ill readily l«; a^-ree.l 
by ;in>Mii.- vi.iiitj;; mkIi :iii establishment 
ii. Ili.ll ..f M.-.r.. Abbott lin.thcrs. 
wlio..'|.I,i.r;,l .Soiilli:,11ueu.Teree<;ntly 

Hii. .irh'l.'. Old fa.hi.-ned melh.«|s of 
li.,ney j.iodi.- lion ;m- now <[uile aban- 
<|t,nc-d by inl-llit;rj,i /ipiari.ls. The ..Id 
Btruw "-.k'-p'." o( Hie pi'lorial cotlatje 
gardcin ;ire, it i. irne, siill adhered to 
by wmw: ; but even llity have changtxl 



the-r f m. and the bee-keeper who should 

:-. -^ ■■y.f.-; 'r.t rxpiilation of hf.s hi\-es with 
-L'.r/r.-^T f-:~L- ;r. 'fier to appropriate their 
r.p r.f- \ ;-!'i ''e acco^r.ted a mere barbarian 

<'-' : -r-e, : rr.ay be we'.', w-rth whiie to 
\<--~y ■■>:■_-, :.:::'; apart from ar.y question of 
'i-.T-:-:' pr n: ■.r.rr. :;:■-—.. Xi:it on!}' are the 
'.:-.-'.<: .:r-:v:-r*.- ar. extremel}- ir.terescin^ study, 
'-y^Z :: :- ::■ ■: \-:'.'. ur.der-toi -ri that they play a 
■, -.-r.- :~p- ■ni.r.- par: :r. the :ertil:-atrijn of fruit 
:r'.-e-. ar.'i a hive ■■{ bees near a i^arden will 
■ fZii^r. >:■.•> ■r-r-.-'U-'.y ir.crea-se the crop o" fruit 
i:' h ■wf.'^r. \z :- ;::ter.ded to set up a bee 
■tTTr. tl- a pa}ir.^ h'^bby or a serious business. 
:'::•■ f.T< z'r.-.r.,: :: is necessarv- to consider is 
-.ihcther the '.ooalLiy i- likely to afford them 
ar. abur.dar.t ^upply of that nectar from which 
iT.r.c-y is elaborated in the body of the bee. 
h ■;- not merely a patch of fl.iwers here and 
there that will keep a well-stocked apiary 
thri\in^'. Bees will travel fn')m their hives 
about two miles in any direction, and if thej- 
r^nd an I where within that radius lar^e ex- 
panses uf bloom in continuous succession all 
throufjh the spring and summer, they will 
store enoui^^h not only for their own winter 
food, but if properly managed a large surplus 
for their keeper's profit. But in situations 
where there is no great amount of bloom 
within a mile or two it is of no use to start 
bee-keeping with any idea of making it pay. 
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Beginners are very apt to assume that bees 
are bees, and that one hive of them is just 
the same as another. That, however, is a 
mistake. There are races of bees almost a.s 
distintjuishable to experts as the clilTerent 
races of men — different in appearance, in si?,e, 
in working characteristics, in productiveness, 
in tempers and dispositions. Our native 
English black bee 
is in many wa_\-s 
distinct from others 
that have been 
imported from 
different parts of 
the «-orld. In 
1859 a d I s t i n- 
guished apiarist 
intrfiduccd from 
Liguria, a com- 
partment of Italy, 
a bee in size and 
form not unlike 
our own, but 
marked with 
yellow rinfjs, and 
believed to possess 
many valuable 
characteri.'-.tics. It 
has been found a 
better worker- 
getting to business 
earlier in the 
morning and stick- 
ing to it later in 
the evening, more 

enterprising in i-x.^menlv; a 

searching flowers 

that our bees neglect, more prolific, and, 
above all, more amiable in disposition, iint 
so ready to .sting, and therefore more con- 
veniently and easily managed. In the .same 
way we have had importations from Cyprus, 
from Palestine and other parts of .Syria, and 
from some parts of .Austria, each imjiortation 
being supposed tu ha\e its sjjccial merits. 
With all of these there has. of course, been 
cross breeding, and practical a])iarisis fmd great 
differences in different stocks. This should 
be borne in mind in purchasing bees, and 
careful inquiry should be made into the 
lineage and character of their " queen." One 
of the first things that will excite the interest 
and astonishment of any beginner in the study 
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of bees is the fact that the swarming thousands 
of them filling a hive to overflowing — twenty 
thirty, fort}-, and even fifty thousand of them 
- — are ail the offspring of one mother bee, the 
" queen " of the hive, who in the ]irime of her 
life will begin laying eggs early iii the year, 
and will go on dejwsiting two and three 
thousand eggs a dav for weeks. That fact 
will, of course, 
suggest the im- 
portance of know- 
ing a little about 
the queen from 
whom the" entire 
colony will derive 
some of their 
characteristics. A 
queen bee will live 
for four or five 
j'ears, and every 
j'ear, if properly 
fed, will be more 
or less prolific, 
though .she i.s most 
fecund when in 
her second year, 
and this is the age 
at which a com- 
m e 11 c i n g be e- 
farmcr should .start 
with her. The 
working bees, in 
the height of their 
>(jt labours at honey 

^^ft making, are worn 

out in about five 
or six weeks, and 
that unless the ([ucvn keeps up 



the 



die 



ieed. 



her egg-laying the 
dejKipulatcd. Thai 
business in life, and us sooi 
to fail in that ti:e workers 
and set up another in her |) 



is lier only 
as she begins 

;et rid of her 



One queen .-irid her ])rogeny will be quite 
enough for a no\ice to .start with. A bee- 
farm such as is shown in our illustration 
should not be attempted by a !)cginner. It 
sh'tuld be worked up to by degrees, and it 
is one of the (K.>culiar advantages of this 
business that all the esseiHials of it may 
Ik; learned just as well with a very small 
outlay and with only a .single hive as by 
launching out on a big scale — better indeed 
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To concentrate attentinn nn a sint^e stock is 
the best way to ;^ive practical value ti» the 
theoretical knowlerl;:;e which, of coiir«e. the 
generahtj' uf bejjinners will have to ;^ain in 
the first place fmm the careful study "f some 
good treatise on the subject. When the 
aspirincT liee-kceper has tjaineH confidence 
in his handlinc; of •■nc hive, and ha?! '.earned 
to under';tand the meanin-' of all that ;<oes 
on in it. it will be r.iiite time t'> add nne "r 
two more by ^warminc; "r by purchase. 

Before ^ettin'^ ;in)' liees ,it ,ill. however. 
it unll be nece-!'sar\' tf 
t lih'e fiir their 




■ if the :)a*t 



reception. 1 !->e doM-; ipm^r 
ft\v year- in the^^c .ippii.incc-' ;ire ven- in- 
teresting. Xcithrr in-ide nor -■lit ,tre !r>eehive-^ 
at all what thry .isr-d to !>r. and the deixi-sitln^' 
of honey ha-; been ;Tin?M]v.i'.-ited and r'-.;;i!atc.l 
until it ha-- iTCC'ime ruite a ivi^h'y -i".^a?ii<e^l 
manufacmri". Ti'f h;i-^y !!;',> d-iry- '.vithin 
the hive ■■vh'K no d'i:ibt. -t;'! :• ■•r'< .iTi'ler the 
dehisif^;'; thnt they .ir'-- ;)ri'!e-!'y ''tyi'v,' iip 
store for the .■ i:-;t'T. ire >; I'lr* i"' the time 
bein^ ir-, eicjlcd i-to th" 5!!i-.i< .f ■■tr.imc-"* 
and iittk- .-.■'^-■It -''■■.-?■'■.•■;•; " h'.!di:iLf just a 
poinid f'f h'irey. a'l re-idy f-^r '■''i-.di'-cj across 
the coiir.t'-r. 

.■\;id this ;.- pol the on'y '^'^ny 'n -vhich the 
indcfati:^':ih:e lit;/- vorkcr-' nr^ rK'r.-.led in 
the hive< .,f ;hf m'.'i"rr, be'--r.irm The old 
pyitcm w.is to -er ;ip .^ <r.v:- " -'-:ep.' and y-xt 
let them crc'.-p in and ,i,'o to woTk their o-.vn 
way. f.last'Tin;4 wax over the straw wail.s. and 
btiildins honeycomb all round the inside t.{ 
their circular home. This laboritnis bedaub- 
ing r>f the rough interior and the building up 



of cell.s, of course, took a good deal of time, 
and in the bee world time is honey. More- 
over, when the comb was built anti filled it 
was difficult to jjet it out in any satis^ctorv 
form. Hut- iDcsides ail this, thoughtful ob- 
x^rvers -tmn saw that it was a \er\- wasteful 
>ystem from the bee-keeper's point of view. 
The was f'lr comb building is not c^thered. 
like lione>\ from dowers but is produced in 
the bnrty ■ ■{ the l)ee and is exuded throu^ 
the -cales of the abdomen. It was computed 
that to produce a sintjie pound of \\-ax the 
'inle .irtisan consumes from ten to t^venty 
I. md.s of hi-)ne\-. It was evident that if the 
wax^biiiidinii department of the ancient 
Susiness could be reduced it would 
iner.n a correspondint; addition to tte 
ither ■iepartment. the .storage of honey, 
.ind ingenuity was directed to cfect 
this. 

I'he practical outcome of .■«uccess\'B 
iiiventions iias been to do away with 
the >traw " -kep," and to -^utistitute a 
c< ■nvenient wocHien Jiive, and the eaiiio- 
•^tages .>f the wax cell building are 
done by a machine shown in one of 
our illustrations. Thin sheets of wax 
,ire produced by dipping a board into 
the material in a molten condition and 
-tripping the wax off when it is cold 
and hard. The sheets are then ;jassed be- 
twcc;i r-'ilers. which indent them on both sides 
with j'ttle liexagonaj hollows just the size and 
-haije if the ceil foundations. These lionei'- 
onibed sheets are fixed in Irames and jus- 
ijen'ied -ide by side .icnxss the interior of the 
sqnani .vor-vden hive, filling the whole space, 
except that passages are left between the 
-heets -list sufficient to permit of the be^ 
craw'.ing lid over tiiem. The industrious 
little simpletons creep into the hive and up 
among the suspended sheets, .-uid. finding 
thousands -.ipcr. thou.sand-s of cells apparently 
aireadj- ci-.mmer.ced. set to work to finish 
them in the ■■-rdin.irc way. They are thus 
.SH-.e^l the tr p'.;b;e •■>{ prcjducinga great amount 
<■•{ wax, ar.rl are able to get thniugh the work 
of cell huiiding and to begin depiisiting honev 
iri r.nly a smal". part '.f the time they would 
ha\-c taken over the business in the old skep^ 
When the frames are filled, there is notiiing 
to do but to unco\-er the top and just lift tbem 
out if they are required, or a siqiplementaiy 
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hive — a " super " — may be placed on the top, 
with crevices for the working bees to get 
through and continue their labours for the 
shopkeeper and the honey -loving British 
public. 

The modern hive takes many forms that it 
would be impossible to describe here in detail, 
but we show some of them in our illustra- 
tions, and the principle on which they are all 
worked may be gathered from what has been 
said. The whole advance of the most efficient 
bee-keeping has been achieved by closcl>' 
observing the inhabitants of the hive, setting 
up new houses " fitted with every modern 
convenience," and affording every possible 
assistance in their work. 

One extremely useful idea has been hit 
upon for facilitating the handling and general 
management of the little creatures. It was 
noticed that, however viciously disposed at 
other times, bees very rarely stung when they 
were in a condition for swarming, and it was 
belie\'ed to be due to the fact that at such 
times they were replete with food as if in 
preparation for their change of home. It was 
also observed that they would similarly gorge 
themselves whenever they were frightened, 
and that a very simple waj' of startling them 
was to puff a little smoke upon them. A 
small apparatus, which we depict, was de- 
vised by means of which the smoke of 



smouldering brown paper or anything of the 
kind may be blown into the hive. The bees 
in their alarm rush to their honey, take their 
fill, and may then be examined or even freely 
handled with verj' little risk of their sting- 
ing. There are several forms of the " smoker," 
but they are all pretty much alike in .prin- 
ciple. The .same thing may be effected in 
other wa>'s — by means of a fine spray of 
diluted carbolic acid, for in.stance. 

The " honey extractor " shown in our illus- 
tration on this page is one of the latest of the 
inventions by which the work of the bee-farm 
has been so greath" facilitated. It is an adap- 
tation of the principle embodied in the patent 
" wringing machine" familiar to anyone who 
has ever inspected a well-appointed modem 
laundry, where, instead of wringing the 
clothes in order to get out the water from 
them after washing, they are put into a wire 
cage and swiftly revolved. The honey ex- 
tractor works in the same way. Instead of 
crushing the comb to squeeze the honey out, 
it is placed in a wire recept^icle and made 
rapidly to revohe. the honey being whirled 
out by centrifugal force, and maybe drawn off 
clear and bright and perfectly free from wax. 
The extractor is not ab.wlutely essential 
on the bee-farm, but it is a verj' great con- 
venience, and in .some of its simpler forms it 
is quite clcap. G. F. MlI.UN. 
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THE morning newspaper as it comes to 
the breakfa-st table still damp from the 
press represents less an industr)' than 
a triumph of industrial organisation. In its 
production the telejiraphist, the postman, the 
writer, the compositor, and the printer have 
all played their part, but behind the.se stands 
a great army of men whose skill and inven- 
tiveness have ma<lc it possible to utilise the 
work of the others. In no direction has 
engineering made greater advances, and in 
none have the results come so near perfec- 
tion as in the building of the modern print- 
ing press. The pa)>cr maker achieves some 
of his greatest triumphs in the almost endless 
rolls from which a newspaper is printed. A 
modem newspaper office has become, at the 
behest of the engineer and the machinist, 
not so much a literary workshop as a great 
factory throbbing with intricate engines. 

In 1846 fourteen daily newspapers were 
published in this country, and few had a 
circulation of more than hundreds dail>-. 
Now 250 papers are issued every day. 
and in the whole country there are 2,500 
newspapers. Even with such vast expansion 



the production of a newspaper cannot rank 
with the greater industries. Probably 60,000 
persons are directly engaged in newspaper 
offices, of whom 10,000 are writers. The>' 
are responsible for everj- kind of sheet, from 
the obscure weekU- with its staff of two, who 
are at various times compositor, reporter, and 
editor, to the great London or provincial 
daily, in the preparation of which hundreds 
of men find employment. 

Indirectly, newspapers probablj- enable as 
many more persons to earn a li^^lihood. 
The \ast armj- of ne«-s-boj-s, of news-agents, 
and of book 3 tall- keepers has grown up as 
journalism has developed. The manufac- 
ture of printing machinery, of type, of type- 
setting machines, and of paper ei^age many 
thou.sands of persons. But to trace the in- 
dustry through all these ramifications would 
be merely to illustrate the infinite complexity 
of modern conditions. 

The office of a modem daily newspaper 
is divided into many separate departments, 
each complete in itself, and yet each in close 
touch with and dependent upon the others 
Editors, sub-editors, reporters, and the army 
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of expert writers of all kinds are responsible 
for tliL> "matter" which the paper contains, 
but after the written sheet leaves their hands 
it must be set in type in the composing room, 
must be made up into paffcs, these must be 
cast into plates in the stereotyping depart- 
ment, and finally tlie printing must be done 
in the machine room, in the half-dark- 
ness of which arc huge machines each 
bearing its great rolls of paper, and fitted 



and column printing telegraphs are installed 
in the principal offices. ,A whole room will 
be dc\-oted to these, and all day long they 
continue ticking out information gathered 
from every part of the world by the various 
news agencies. For the .sporting services, 
wires are laid from the racecourses to the 
General Post Office, and from there to the 
newspaper offices, so that frequently within 
twenty seconds of the winning horse passing 




with all tiie dc\ ice>< for inking, cutting, 
folding, counting and delivering which make 
the modern printing press at once one of 
the most wonderful and intricate pieces of 
mechanism that we have. In evening new.s- 
pajxir offices, where every minute is of 
moment, and where ten seconds may mean 
the loss of a train or the earlier appearance of 
a rival sheet with an imjjortant item of 
news, all these dei>arlments are arrange<l so 
that everv process goes forward in the mo^t 
orderly and rapid sctiucnce. 

The first de])artment of a news])aper to 
be busy is that in which the copy is jjrepared. 
News comes pouring in from every part of 
the globe. Many offices are completely 
equipjied with private telegraph wires, worked 
by their own operators. In London, and 
one or two of the great towns, tape machines 



the iiost ihc result will he in the hands of the 
type-.setter. l->uin the tape machines, by 
post, by rail, and In' evcr_v available means of 
communication the happenings of ihe world 
arc gathered into the sub-editors' nwim, 
where an cxjierionccd staff cpiickly prepares 
the vast, confused mass of intelligence for the 
hands <>( the c(>iiipi>sit')r, whose task it is to 
set U|i tlic news in type. 

Within the la^t few years a far-reaching 
rovnliitidn has taken place in type-setting, 
.Snme <if the great new s|)aper.s still cling to 
the I lid method in which e\erylliing is done 
b\- hand, the compo^il-.r |)icking up the 
tyjies, each a scjiarate letter, frim cases 
before him, and arranging them in a small 
metal frame lie holds in his hand. But the 
machine has displaced the man in mosl 
offices, although the finest work is still dune 
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by hand. The mrxilern composing room, 
instead of presenting a picture of rows of 
men standing before great trays and desks 
of type, is filled with gleaming machinerj-, 
working with a skill and certainty that 
appears more than mechanical. Although 
in some offices, and notably in that of the 
Times, separate tyi^es are set bj' machinerj, 
in the vast majority of cases the Linotype 
machine is in use. 

The compositor now sits before a key- 
board, almost like that of a typewriter, and 
as he touches the keys, one by one there 



hand about two thousand ens an hour, and 
each piece of type has afterwards to be re- 
placed in its proper box. Thcmachine under 
the fingers of a good operator will set 8,ooo 
ens an hour, distributing the matrices, the 
lines of t\pe being melted again when they 
ha\e been used. 

The " cop\- " as it comes from the editorial 
rooms is distributed sheet by sheet or para- 
graph by paragraph to the compositors, so 




drop from separate compartments little 
pieces of metal, called the matrices, each 
with the form of a letter of the alphabet 
on its face. When sufficient of these to 
make a line have fallen into place, a lever is 
depressed, the line of matrices is rai.sed and 
carried along, and after automatic spacing 
the hot type-metal is forced into the matrices, 
and in a second, a.s it were, a .wlid line of 
type is formed. Then the machine, as it 
goes forward with its work, picks up the used 
matrices, and one by one distributes them to 
the .separate channels of the magazine from 
which they originally came. Machine .setting 
is several times as speedy as the most expert 
hand work. A good compositor can set bj' 



that frequently a dozen or more men will 
be engaged upon the same article. When 
all have completed their " takes," as they 
are called, each block of type has to be 
arranged in proper sequence, and either then 
or before the .sections are assembled an inked 
roller is passed over the face of the type, 
and an impression is taken on a sheet of 
paper. This is the " proof," upon which all 
errors and corrections are marked by a 
reader, to be quickly put right by the com- 
positor. Then upon heavy steel tables, and 
within a flat steel frame rather larger than 
the page of a newspaper, the columns of type 
are placed in position until a complete page 
is made up, each item of news in the place 
that it will occupy on the' printed' sheet 
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Simple as this operation seems in the de- 
scription, in reality it becomes a very hiyhly 
skilled class of labour, u(x>n which only the 
most experienced men arc engaged. The 
whole appearance of the newspaper depends 
upon the arrangement of the different items, 
all of which to the novice seem alike, and 
the man who can " make up " so that every 
item of news is given its due im]Kjrtancc is 
almost an artist in type. When the arrang- 
ing of the page is .satisfactory, .steel bIock.s 
are placed within the frame, a turn is given 
with a key and the whole mass of iypc is 
immovably locked together. The work of 
the compositors is done, and the table with 
the page upon it is wheeled or taken by lift 
to the .stereotyping foundry. 

Here in one corner a great cauldron of 
melted white metal bubbles abcne the fire 
that keeps it hot, while .scattered about, in 
precise order, are the hea\y steel casting 
boxes, the machines for planing the metal 
plates, and the great press, like an iron 
mangle, which is used in making the 
matrices. With great rapidity the moulders 
cover the face of the ty[>e with a sheet of 
damp papier- mac hi-, beating it down until 
the soft pulp is forced into every nook and 



crevice. The process is finished by running 
the page through the heavy rolling machine. 
The sheet of paper is quickly dried, either 
in a hot .sand bath or a steam-heated press, 
and emerges of almost horny con.sistcncy 
\\'Lth every dot and mark of the t)-pe deeply 
impres.scd upon its surface. This is the 
matri.^ from which the stereotype plates 
are cast. 

In the time of the hand press, when 
editions were small and printed with great 
labour, the impression was obtained direct 
from the surface of the type, which rested 
u])on a flat bed. When the rotary press 
with its rapidly rcvohing cylinders came into 
existence, printing from type was no longer 
(xjssiblc. Obviously a mass of loose pieces of 
metal ci'uld not be made to cling .satisfactorily 
to the surface of a steel roller. The .solution 
of the difficulty was found in .stereotyping; 
that is, in casting, fnim such a matrix as 
has been described, a mass of solid metal 
with the same circumference as the cylinders 
of the machinery. 

The way in which this is done is simple. 
The papier-mache matrix, having been pre- 
pared, is fixed within a steel bi)X, the 
interior of which is curved to half a circle. 
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Hot metal is run in, and as soon as this 
has cooled there is a half-cylinder of white 
metal less than an inch in thickness 
bearing the impression of the orij^inal paj^e 
of tyi>e upon its surface and of the exact 
diameter to fit the cylinders of the printing; 
machines. Obviously a large number of 
matrices can be prepared from one type 



not cease. Most ne«-spapers publish several 
editions^n the case of evening papers as 
many as fifteen sometimes. The jiages of 
type arc returned on their tables to the 
composing; room. There they are unlocked, 
and unimpoi'tant items are removed to make 
room fur later news that has arrived. In 
this wa\' columns and even pajjes are .some- 



surface, and from these any number of plates times sacrificed, and the whole process of re- 
can be cast, so that the printing of enormous casting the plates is gone through again 
numbers of a newspaijcr from many machines for a second publication, 
at the same time involves 
no more than one .setting 
of the type. 

As quickly as the stereo- 
type plates are cast, planed, 
and cut so that thej' will 
exactly fit upon the presses, 
they are sent down to the 
machine-room and clamped 
into position, each page 
being properly placed so 
that the printed sheet as 
it i.ssues from the machine 
will have its different pages 
in proper order. When ail 
are in position the end of 
a vast roll of paper is 
carefully threiided through 
the different cylinders, the 
machine is started, one 
sees a fla.sh of white and 
almost simultaneously tmmbcrs of copies of 
the papers, all [>ropcrly cut. folrlcd, and 
counted into quires, are thrown out of the 
press in a .stream that never ceases until 
the roll of paper is exhausted. 

A printing machine running at high speed 
is surrounded by the oil stained machini.ils, 
touching a screw here, oiling a bearing iherc, 
keeping careful watch over the pa|)er as it 
runs through, for the lea^^t error of adjust- 
ment may mean the destruction of huntlreds 
of copies, anrl perha|)s the lo-^s of a train. 
The machines, thrubbing and [juisating, 
throw out the pajjers ceaselessly on tables, 
and as they come they are seized by willing 
hands, carried away, packed into Itundles, 
and by hand, by cart, or by railw.iy-train 
they are being carried over the ountry 
within a few minutes of the bare pajwr 
passing between the first pair of rollers. 

Even then the work of the office docs 
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ipace in iine of the stereo- 
plates into which can be drnpjied a 
box bearing a late item of news in single 
t}])es or in lines. While the machines are 
acluail}- running there C()mes news of a great 
event, the verdict of a jury in ;ui iin|>ortant 
trial, the latest score of the .\ustralians. i)r 
it ina\- be the death of a high iicrsonage. 

in t>])e, the running of the machine is 
slopjied. the -box" i< dr.ipi)cd into its 
l>lacc. and the machiner>- revulves once more, 
iin])ressing .^^lnle additional information in 
a position where Ix-forc wa^; but blank ^pace. 
Man>- ne«s|)apcr- in this wa>' |)ublish the 
result of every important race at meetings 
all over the country. 

As one of the.se great machines is running, 
the paper passing between the cjlinders 
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at a fate of many miles an hiiur, uhite rme 
moment and the next a complete paper ivinted 
on both sides, fijlded, and accurately cut, it is 
alinott im]xrisib)e In lx:lit:ve that only some 
thirty jcars a;^>i t-vcn the Timts was \n<y 
dticetl at a rate "f littk- more than a th'-u-iind 
sheets firm each i>rc-- in an h-mr. and that 
every pajwr ha<l X" Ix; folded by hand. 

To-day the niavhiiie r-^im-^ of the fine-t 
news)ia|ter-. are e<)ui]){x.-f] with prcr^-^s iiork- 
in(; from two aiKl four rue!- of i)a|K:r at 
the same lime, and delivcri.,;,' iiew^pajter'i 
cut, folded and counted at the rate of from 
24,CXX) to 4X000 ei^ht-iKi^e -heet- an hour. 
Kach roll of \yA\nit is five mile- in leii^'th 
and of flifferenl width-, frocn afx-ul thirty 
inches to a-, much a- ei^hl or nine feet. In 
the lar^t-t of all the macliiiie- pajjer feed* 
into the cylinder^ at a rate liiat can \*i made 
to exceetl thirty mile- an hour. l-l\eti with 
this va^t caj>aciiy for [iroiluclion tlie offices 
of our 1,'rL-at news|taj)er-- arc furnished with 
many of these machines, editions which are 
counted by tiie humlred thousand, and even 
by the million, tjein^ procluced in the course 
ul little more than an hour. 



The pnxluciion of a new-spap 
thruuijh from banning to end at 
pressure. In a feu- hours the 
be j;ather«i, selected, cut dovi 
[tanded. Leading articles ha\'e to 
fretjuentiy bein^ -ent sheet by -d 
[winters. .\ stale->man makes an 
-[leech in Parliament or in scm 
quarter of the Country-; a gre: 
prodiicc-d at the theatre, the curt 
at nii<lni^ht : news comes of th« 
a Sovereign— all these things mm 
with at once, frequently while th 
wail to cli.>se the last page. Evt 
i- utilised by which a minute 
■<a\ed in any department, and no 
i> t'>o ^reat that will enable one r 
to lx.at its rivals. Sijecial trains 
everj- da>- to carrv the jHpers ti 
district-. In fact the production ol 
paix;r brinj^s into play, as perhaps 
else dfjts. all those means of qi 
Communication which have so redi 
size of our ylobe. and have brou 
nations of the world into closer as: 



with one anf>ther. 



Al.ikKl) H. \Va 
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THE MANUFACTURE OF MUSTARD AND STARCH. 



THK iiseuf mustard as a condiiiicnt, and 
pr()bably as a salad ton, was known to 
tiie ancient world, and it was a 
fa\oiiritc s[jice at the dinner tables of the 
Middle Aj^es, liy the fourteenth century it 
had become so imjxjrtant an article of manu- 
facture in Bur},rundy that Philip the Hold 
granted to the city of Dijoti armorial bearing's 
in whose motto a punninj; reference to 
mustard may be traced. The Kiii^lishman of 
the Pllizabethan a^^e could no more 
eat his roast beef witluiut mustard 
than the luijilishman nf to-da>'. Thus 
it was that, in /'//,■ TiuiiiiD; of f/i,- 
Sfnr;^', when (iruinio asked the 
question : 

"What sny yoi. to a piece of iKcf, aiid 
timstiird ? " 



The immortal "a; 
replied : 

"A dish tliat I do I. 



rd Katha 



til fuL'd i:|ii)[|. ' 

In those days, it would seem. 
mustard was jirepared b\' the simple 
process of crushing; the seed, as 
peppercorns are still. Hut in 17J0 a 
Mrs, Clements, of Durham, devised a 
method of p<jundin;^ the seed and 
then .scparatiiij^ the tlotir from the 
husk, and the result was so ai^reeable 
to the palate of (ieor^je tiie First that 
the new condiment, promptly called 



the Ko\al Flower of Mustard Seetl, was 
larsjely advertised in tlie news))a[x:rs of the 
day, and froni that hour to this mustard has 
been one of the serious industries of IJritain. 
The mustard plant is a member of the 
genus /li'iissiiit. til which wc owe our cabbage.s 
and broccoli, our turnips and Hrussels sprouts. 
Its two forms, black and white, •^rnw best 
upon the rich loams of Yorkshire an<l Lincoln- 
shire, Cambridge and I'^ssex- ; and although it 
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13 alr/» cultivated in AI*ace. Holland. Italy, 
and 'ither K-r..fjea:i iar.d-, the Bnti.-h mar;U- 
facturcr rl-^i r.^r nr.d i: r.eces-an.- to -upple- 
ment his own crop- i-i any -^ou-^ extent, s-j 
that mu-.tard may be cla.--!ed as a r-atfonal 
prrxluct in a moreompleleien-se thanar.y-iiher 
table condiment. The seed is sohti anni;a;:y. 
the crop is har\e^ted with a fickle, a? :f 
h were a vetch. and the tinyp^.-is are threshed 
iip-^n the farm -.viih a ilai!. The seec-i. of 
which fifty iieigh a yrain. are c-*:n-eyed :n 
sacks t'» the factory. 'Ahere they are ^:' red 
in readiness for the long prfjcess <-j{ manu- 
facture. 

The seed of black mustard is smaller than 
the other, but it contain-; a larger proportion 
of the volatile oil to which the aroma •■f 
mustarrl i-; due. On the other hand, the 
white seerl contains a lar^^er -^hare of the 
fennent which develops the pungent qualities 
of the seefl. and it is theref ire u-ual to mix 
the prf>duce of the two kinds in order to 
obtain mustard in its highest form. .After 
lieing thoroughly cleaned, the seed is dried in 
a hot kiln, a process which occupies much 
time, and it is then ready for the crushing 
mills. It is first shot into a machine wherein 
it encounters the implacable enei^ies r.f a 
pair of smooth steel rollers, and passes thence 
to a sy.stem of wooden mallets sh'xl «ith 
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:<teel and -voddng upon an ecocntric ciank, 
with the r^v.'.z that it is pounded past recog- 
f.iti'.T- Fp.-m this machine the pul\'erised 
seed — w hicfa i< held Migether b>- the 
presence •:•{ •Al. j^>miing a third of its we^fat 
— is irrtT.-terTed ^> the sifting room. The 
-ie-.es. -.['<:.. r.-ideraWc diameter, are formed of 
silk c!'>th -■ ci-jsely woven that the number 
■ ■f meshes !■■ the square inch reaches the 
en-'rmous total ■A ;a::,"6. The sifters are 
men of e.xperience and judgment, ibr it is 
their task to watch the \ibrating mass and to 
st"p the machine at the precise instant when 
the whole of the flour has sunk into the Imi 
and the onarser particles of the epidermis left 
behind. 

The bin nu-w c.:itains nothing but pure 
flour of mustard, ai^d in this form the pungent 
principle attains its most concentiated shape. 
It couM be used as a condiment nithout anv 
further treatment, but in this state it is found 
to be unsuited to the ordinarj- palate. More- 
over, if left to itself fennent would de\-elop, 
and a brown crust be formed upon the surface. 
It is therefore customar\- to mix with the 
pure flour a certain proportion of nheaten 
flour, the effect of which is to act as a sort of 
bufier and prevent the ferment from coming 
into contact with adjacent particles. This is 
not an adulterant, even in the sense in which 
chicoR- might be called an 
adulterant of coffee : but is a 
necessarj- ingredient of the 
mi.xture. It is. however, usual to 
sell it as an admixture, to comply 
with the Acts of iS75-i9CX>. al- 
though law and custom now- 
adays recognise that the article 
called mustard is not a simple 
vq^etable extract, but a com- 
mercial preparation in which 
farinaceous materials form an 
essential part. The admixture 
of the various ingredients is 
carried out according to the ex- 
perience of eachindi\idual manu- 
facturer, and the proportions 
are valuable trade secrets. 

It is in the packing depart- 
ment that the element of human 
labour is brought more con- 
spicuously into play, and the 
task of making and fillti^; the 
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packages gives 
employment to 
thousands of men 
and boys, whether 
it be the " penny 
tin " or the large 
400-gal Ion tan ks. 
These are des- 
tined to be used 
as a water reser- 
voir upon an 
Australian sheep 
run or a South 
African farm, 
after being used 
for the convey- 
ance to the 
colonies of the 
huge supplies of 
mustard which 

are exported to Britons over sc;i. It is in 
this department that tlic- divLsiLin of labour 
reaches its highest development. In one 
battery of machines the tin plates are cut 
into strips, in another these strips are slid 
beneath punches which fabricate the lids 
and bottoms of the tins, taking care in 
the process to impress the name of the 
manufacturer indelibly upon the metal. 
One machine turns the edges of the sides, 
another interlocks them, a third bends them 
into oblongs, rounds, or o\'als, another 
fastens the bottom b>- a mighty squeeze, and 
an army of boys now take them in liand and 
fit the lids. Elsew here a boy weighs out the 
condiment, and empties the scale into a tin 
held ready for him by a mate, who rams the 
contents with a rammer, and passes it on to 
another whose duty it is to place the lid uptHi 
it once more. The tin now reaches the past- 
ing table, where a boy sjiends his days in 
pasting paper labels, which are placed 
roughly by another round the sides of the 
tin, and the finishing of this process by an 
older boy completes the tin as it is served to 
the thrifty custnmor in the grocer's shop. 
The packing and manufacture of decorated 
tins and of the tubs in which " loose " mustard 
is .supplied, follow a similar course. 

At first sight it is difficult to understand 
why mustard manufacturers should occasion- 
ally combine with that industry the duty 
of providing their customers with starch as 



well. Few of the mechanical appliances 
required for the one are of u.se in the other 
branch, but the customers are to a large 
extent the same, and there is .some economy 
of cost on that account. He this as it may, 
the manufacture of starch holds an important 
place in the li.st of British industries, and 
gives employment t<j the sisters of the lads 
who.se lives are silent in the hcakh-giving 
occupation of fabricating tins of mustard. 
Forslarch packing is essentially woman's work, 
after the first hea\y processes ha\e been com- 
pIcLetl, and the story aflbrds another example 
of the extraordinary lengths to which the 
s]>ccialisation of mfxlern labour is carried. 
Before a peimy box of starch can be placed 
upon the counter a hun<lred hands, each per- 
forming a separate duty, have been employeO 
ujjfin it. 

Starch is the heat-giving substance which 
forms a large [x;rcentage of most f(KKl-grains. 
It cntributes 85 per cent, to the bulk of 
ta]>ioca. 80 per cent, of rice. ~0 [X^r cent of 
wheat, 65 per cent, of maize, and even 15 per 
cent, of the potato tuber From the first of 
the.-ic arrowroot is made, from the third house- 
ln)ld flour, from the second and fourth corn- 
flour; but in commercial language the word 
starch is not applied to foodstuffs, being 
reseri-ed for the forms of starch which are 
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nit^A im ihK ntU. IMu.'i {rA^itft %urch. unrkr 
lliic nunT 'yf fHrinn. h Ur;;t(>' empVij-ed a* a 
fM^BiMfrt f'<v titK ^li(fi:Tim'fi '>{ ca!icj«». and as 

wv i«htii-x.*.\u: '*jtb ibc 'iyc-'jtiiffi whi'-h are 
cmj^j^'vl «- '.*')'/» \mnun'^. By a "limp'e 
pri'*^^* '/( t^/frcrfa/iti'/n it H on^.t-rtfjl into 
"Iffftfttf l','J"((' a!»'l ill iJi^l fonn i-r api^icd 
it* t^ l^w;!^* 'yf (AAfajjfi slainpH ari'l the fla(M 
*)< t:^',t'^fl\^r■^. i'f'ti (I ii 'if ■.larth as a lauiKln- 
\tff^rAfitiV Hi 'Ji-'ft thi^ article is <k--'it'riC*J 
itt \ff:i%^,itnt\ ill': k(jl/*lan';<:i turrn;*! fi account 
inf (hat \inr\fi'*: -tT-. alrno^t as variH. Thus 
(Ufa*! i»;r. ^n-i'iuUit-A in th'.- pr'-tJuctinn of 
tthfiftffri sfar'h, Tai^ley in that of maize 
ftfaf'(». iifxl N'.rv,i'h in that of rice starch. 
itt'tuVAuy. \i'iv;<:-'-.r, jiins its faith to the 
yifAiti", «(i»l llier*: i-i in Vrnna: a considerable 
iftmmU' i*tr". of iiCinJi from the chestnut, 
vihh U tt-iv l(":i ihi^ ' oiintry from that in- 
ilfwma hiii'l m tint niori: toiilhsome form of 
i)v. Ill ii-niH iil'i"'. 

'\hf iityniioii of Man.h as a drcssinff for 
fili^ linfn ^'''rni fo l»i;ton({ of rii;lit to a Conti- 
(w^idal K''"'"^' '■' ""Ci" H'K--* back to the 
fni^ty ')fty4 of thtr i'hmlai^ciicts, and it was 
ti'il linlil Mary 'fune lo ihi; llironc that a 
l'lriMif»h liuly (;roM«:ii lh« Channel in order to 
•tilow ihr (food diitiicN of l^indon town how 
rilrti oii^jhl to \k nturchctl. In those days the 



sUirch ira> r,{ a \^lovi?h hue and the profes- 
skrn <>f starching Acwri^bed exceedingly in 
the ~pad'XL> day5 of Elizabeth, n-hosc rufls 
c-'rtt a f'fftune to laundn-. Then it fell on a 
day that one Mi^tre^ Anne Turner, who was 
C'rncemed in the poisonii^ of Sir Thomas 
Overbun-. went to the scaflbld in all the 
bravad'i of a hu^ ruft On this account, in 
1615. the women of England turned their 
backs for e\er upon an article of attiic with 
such unpleasant associations, and the days 
of ruffs were over. But throughout the 
Puritan period the art of the starcber con- 
tinued, the Roundheads being \Teiy partial to 
blue starch for their dainty collarets, and ever 
since, while fashions have come and goae^ 
the demand for starch has grown u'ith the 
years, until to-day its manufacture gii'cs 
emp]o\ment to a larger number of people 
than ever before, 

Th:; earlier stages in the preparation of 
starch are those through which all food-grains 
pass, and comprise the winnowing of the 
grain, and the removal of the epidermis hy 
means of decorticating mills. Much of this 
work is now done at the port of shipment, 
especially in the case of East Indian rice, the 
employment of which for the production of 
laundry starch is increasing relatively \xf 
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leaps and bounds. First steeped in water for 
the purpose of being softened, a process 
which is in some instances accelerated by the 
use of a weak caustic lye, the grain swells and 
becomes fit to be deprived of its gluten, the 
sticky ingredient of the seed, which is at the 
proper stage floated away and dried into 
cakes as a food for swine. 

This separation, however, is preceded b\' 
the process of grinding between mill stones, 
with the result that the material assumes a 
cream-like form, in which state it is pucnped 
into vats, in whose .sides are insarted glared 
windows through which the condition of the 
various strata of the mass can be inspected. 
Water being added, the whole mass is 
Imitated, and the starchy particles are held 
in suspension in the water, just as chalk 
would be if it were treated in the same wa\-. 
At this point it is drawn off into settlinfj 
tanks, and being allowed to settle there 
comes a time when it is ready to be dug out 
and packed in the form of small lumps into 
huge calico-lined boxes. Agitation being 
once more set up, the starch is reduced to a 
liquid form by virtue of its inherent moisture, 



and the application of the tender mercies 
of an hydraulic press removes the moisture, 
and leaves the mass dry and solid. It is 
now sawn into cubes about 4 !b. in weight, 
hardened for a day or two in a stove at a 
Icmixirature of 170' Fahr., scraped free from 
its outer crust — the work often of girls — 
wrap]>ed in paper, and restn\ed for weeks 
at a time in ovens, each of which frequently 
contains about a do^tcn tons. The bundles 
are at length removed to flat tables, and 
scarcely a touch is required to cause the 
cube, apparently a mass of glittering in- 
destructible rock, to fall to fragments, in the 
strange crystaline forms in which .starch is 
known to the washerwoman. 

The packing of starch for sale is essentially 
the work of deft, tireless women. One 01 
them seizes a heap of .straw boards and feed.s 
a machine which swiftly cuts them into 
shape, and at the .same time .scores them 
halfway through with the invisible lines with 
whose aid the four sides of the box are 
formed. The making of the box, with its 
inside lining, its top, its label, and so forth, is 
the labour of a dozen s|x;cialists. When dry 
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cvl. ..f N,.™icii. with it-; 
iratt; ac:-. i- imjire-sive in the 
\vc'.I-;:ia::a_L;ed fact. ta-, which 
he piir]>'sc >•( this article, re- 
LfX ar::5y. and the virtues of 
c:i-cipi;:-.e(I r-.utiiie are ".'t" 
vrtanco. In such an iii- 
r,:' r<.>- un f^•r the perf. .rinance 
fif auxiliary duties at 
hi>nie. and the <i]x;ra- 
tiuns are niore com- 
pletely centred in the 
factor},- than in the 
metal industries. It is 
in such factories that 
the amicable adjust- 
men t of interests 
between capi t a 1 and 
labour is of supreme 
iinportance, and this is 
why these branches of 
manufacture aflord to 
the industrial world an 
excellent example of 
the supremacy- attained 
by lircat liritain over 
her rivals in other jiarts 
of the universe. 

E. G. H.\liN[ER. 
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WHEN the (ireat Fire of Loiiduii 
occurred, duriti'j; the first week of Sep- 
tember in the meinoniblc year 1666, 
the only appli;uices fur the extinction of fire 
were a few buckets antl brass squirts, worked 
by hand. Water eiijjines liad been invented 
1,800 years bef<fre, and at that very time 
there existed in the city of Nuremberg; a 
horse engine which, with the aid of twenty- 
eight men, was capable of throwing; an inch 
jet to a height of 80 feet. Hut it was not 
until four years after the Great Fire that a 
Dutch engineer invented the suction pipe and 
hose. The seventeenth century had ahn(tst 
expired before an enterprising insurance 
company— the facnous lland-in-Hand Office 
. — determined to take measures to 
protect itself against serious losses by 
establishing a fire brigade of its own. 
Another century elapsed before a regular 
fire watch was organised in London, 
and in 1852 the brigades lx:lotiging ti 
the insurance companies were combined 
into the London Fire-engine I'lstablisli- 
ment, and ])laced under the charge i.f 
the heroic James Hraidwood, who lo-i 
his life in the terrible Tonley .Street fire 
of [861. l'"our jears after that disa-^ter 
the establishment \vas taken over h. 
the Metropolitan ISnard of \V<.rks. and 
in 1889 b\- the London Comity founcil. 
The number of men emploj'cd by tile 
insurance companies in 1852 was 80 ; 
the fire staff of the brigade in lyc>i 
was ,,li6. 

The Metropolitan [-ire Hriga.le 
has serve<l as a model an<l training 



than 37 inches, a height of not less than 
S feet 5 inches, and a record of continuous 
em|)loyment since their seventeenth year. 
It was ftirmerly a rule that they must be 
seamen, but the rule is not now enforced, in 
order to give .stalwart and agile artisans an 
oppcirtunity of entering the .service if they 
can prove themselves to be capable. It is 
the ex])erience of the authorities, however, 
that a maritime training is the best, and of 
the present strength of the Hrigade no less 
than 335 men have served in the Royal Navy, 
while of the remainder the greater number 
have spent their early years in the mercantile 
marine. In some provincial brigades, espe- 
cially in the Midland districts, it is found that 
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ouiuy C^'Uiicil the pay 
Lctinn is ;4>. per week, 
air -ni.!es tu 5,-s. 6d. 
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twenty-ci'^'ht years of scr\'icc he rece iv es a 
])cn-tMn .>f two-thirds of his pay. The 
wiri.iw of a first-cla^s fireman who is killed 
in the discharge nf his duty receives a 
])oii-ioii nf ;f2o ]ier annum, with Is, 6d. per 
\iuek for each child until it is fifteen years 
old. There i-; al-o a >cale of gratuities ba.sed 
upon len^'th of service. The amount paid 
in jK-n-iions during' 1901-2 was ;C 1 3.907, and 
it is sii^'nificant that amon<j the 179 persons 
U|Kin the list onlv nine were widows and 
six children. 

Lomkin has always been fortunate in the 
men to whom the supreme control of its fire 
service has been entru.sted. To mention no 
others, the names of James Braidwood and 
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Sir Eyre Ma.ssey Shaw are familiar through- 
out the H-or!tl as names of officers who have 
brought to the discharge of their tasks 
unbouncied enthusiasm and resource. By 
them, at any rate, the duty of fighting the 
flames was never treated as an opportunity 
for the display of mere phjsical couraije. It 
was always that, but more and more it is 
realised that the protection of life and 
property from the fire demon requires brain 
and thought and patient organisation, without 
which the fire fighters would be powerless 
in the presence of a pitiless foe. Even the 
simplest drill books contain information 
about the laws of matter — about vacuums, 
latent heat, hydrostatic.';, the [iroperties of air, 
the meaning of the co-efficient of eN'pansion, 
and a maice of chemical and inech.niical 
detail which must be studied by all tlnwe 
who de.sire to ri.se in their profession. Voiir 
sound fireman must not only be able to 
mount a tottering ladder, he must know 
something about the construction and 
materials of buildings ; not only must he 
be ready to stand in a fierce blast, but be 
acquainted with the theory of steam. In 
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21 manuals, 40 miles of hose, 104 hose carts, 
174 escapes, 55 ladder vans, 260 horses, 275 
telephone lines, and 694 alarm calls. A 
canteen van for the refreshment of the 
brigade on heavy da\'s is a recent innovation ; 
and barges, tugs, floats, bicycles, and a 
hundred and one other appliances are avail- 
able for service on land and water. With the 
improved water supplies of the large towns 
the need for powerful engines is less than 
it would otherwise have been, and it is not 
the least arduous of the duties of the brigade 
to subject the 26,097 h\d rants within the 
117 miles of the metropolitan area to a rigid 
scrutiny. Owing to difficulties of gravitation 
the pressure in the mains in London is less 
than in some other cities and towns. Thus 
Huddersfield has a night pressure of 160 lb., 
Bradford 140 lb, ELdinburgh, Glasgow, and 
Manchester 100 lb, and so on, whereas 
London does not exceed a nominal 70 lb 
In some of these industrial centres the high 
pressure permits of sprinklers being fixed in 
the ceilings of the factories, and whenever the 
temperature rises above a certain minimum 
the valves are automatically released. Such 
a system is not so ready of adaptation to 
the needs of London, although it has been 
adopted in man}- factories, and for the highest 
buildings the most powerful engines are 
requisitioned. 

All these appliances have to be studied 
and cleaned and repaired from hour to hour, 
and a peaceful day of drill is often mc^re 
tiring than one on which disastrous fires 
spring up in every quarter of the citw Kach 
man is expected to familiarise himself with 
the duties of his immediate suj>erior, so as 
to be able to take his place in a sudden 
emergency ; and the record of the men is 
carefully followed by the superior officers, in 
order to make the best appointments when 
vacancies r>ccur. In this service it is merit 
that wins the race, and the espi'it of the corps 
i.s .such that each member realises instinctivelv 
that he i:» the master of his own fate. 

It almost invariably happens that the 
ap|^h'ancc*s sent to a fire are in excess of the 
actual requirements. Of the number of fires 
attcnrlerl by the metropolitan brigade in 1901 
only 99 out of a total of 3,684 were classed as 
ftcriouH, The Holbom station .sent steamers 
no lcs.5 than 463 times during the year, but 



only 21 were used. The number of historic 
fires is happily small, largely owing to the 
great celerity with which conflagrations 
are tackled in their early stages. It is only 
on rare occasions that a pitched battle is 
fought with the devouring element. At the 
fire in Finsbury in the summer of 1894 a 
force of 256 men had at their disposal 41 
steamers, 14 manuals, 2 hydrants, a water 
tower, and 15 escapes. At Cripplegate in 
November, 1897, the number of men was 294, 
with 5 r steamers, and the quantity of water 
used was estimated to reach the total of 
15,000,000 gallons. Water was being played 
upon the ruins seventeen days after the 
outbreak occurred. 

The arrangements for the prompt extinc- 
tion of fires throughout the kingdom are by 
no means so complete as they might be. The 
whole question was examined by a Select 
Committee of the House of Commons, and 
the exidence collected served to show that in 
many important centres of population there 
are practically no efficient appliances at alL 
Out of 1,025 urban districts in England 
alone, at least 262 admitted that they had 
no brigades, and many existing brigades are 
little more than a name Provincial brigades 
may be classed as paid, part paid, voluntary, 
and private. Paid brigades are formed either 
o civilians or of police, and the important 
part that is taken by the police force in the 
boroughs may be gauged from the fact that 
out of the 13,511 men forming the borough 
police of England and Wales, 132 are wholly 
empUned, and 1,263 ^^ partly emplojred, in 
the fire service of their o\\ti localities. Thus 
there are 1,900 policemen in Liverpool, of 
whom 55 perform no duties except those ot 
the fire brigade, while 357 others come up fat. 
a month's fire duty — 18 at a time, at intervals 
of about twent}' months. By this means there 
is alwa\s a large reser\e force of constable 
with a technical fire training, who are -avail- 
able for emergencies. These fire policemen 
receive 2s. per week extra pay in acknowledg- 
ment of their special training, as well as a 
small additional sum, beginning with 2s. for 
the first hour, for any fires that are attended 
by them in this capacity. So also at Ports* 
mouth 19 policemen are told off for 
permanent fire duty, and the whole con- 
stabular\' force is also trained in sections as 
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a reserve. At Cardiff 26 constables have 
a special training, and are therefore available 
when required to {jo to the assistance of 
the permanent brifjade, which in that case 
consists of a dozen civilians. Other cities 
and towns ha\e adopted the same system 
of a police reserve, including Bristol, Norwich, 
Nottingham, and Sunderland. The Man- 
chester brigade of loo men is entirely civihan, 
and has no such relationship to the police. 



also in reserva At Newport (Mon.) the chief 
officer of the brigade is a solicitor, and the 
mechanics who ser\e under him receive no 
retainer, but only their honorarium for work 
done. The same plan is adopted at Llanelly, 
except that here the brigade contains a 
leaven of seamen within its ranks. An 
excellent example of a voluntary brigade 
is to be seen at Pembroke, where there is 
a company of a dozen drilled men, who ha\-e 
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being in that respect modelled upon the 
metropolitan system. Glasgow also has its 
independent fire staff, a body of. 124 picked 
men, each of whom must have had previous 
experience in a handicraft, and it is a 
justifiable pride with which their chief points 
to the fact that he has attended neaHy six 
thousand fires with his brigade without losing 
the life of a single man. 

At Kxetcr a still lass expensive system 
is adopted. There are only two permanent 
officers, and the rank and file consists of a 
brjdy of mechanics employed by the munici- 
pality. They receive a retaining fee of two 
guineas per annum, and a small payment 
for each fire attended. A few police are 



no engine, but rely entirely upon a couple of 
hoses. The Rickmansworth brigade is also 
voluntarj', the chief officer being a medical 
man and a justice of the jieace. His force 
consists of thirty men, and they have no less 
than three engines, one of them worked by 
steam The Teddington brigade obtains no 
funds except such as are contributed volun- 
tarily or obtained from the owners or insurers 
of property that has been saved. 

All over the country there exist elaborate 
organisations within docks, factories, asylum.s, 
and other large institutions for the extinction 
of fire by private effort As these lines were 
being written a fire broke out within Marl- 
borough House, and it was promptly attacked 
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by the private brigade formed of tiie royal 
domestics. The fire precautions at Bucking- 
ham Palace and Windsor Castle arc on a still 
more elaborate scale, each man haviiif; his 
rec(^nised station, tr) which he repairs 
without delay uixni the least alarm. One 
of the most interesting^ developments of 
private fire brigade training is to be found 
at Xewnham College, Each of the three 
halls has its own divisional brigade, with 
a captain, two lieutenants, and sixteen 
members, and the women students are 
able to [xjint with satisfaction to the fact 
that they have been able to extinguish 
two fires within their own domain without 
help from outside. They have no engine, 
as the hj'drants within each hall suffice for 
all emergencies, and the fire drill is an 
interesting and attractive physical exercise 
on its own account, ajiart frotn its ulterior 
object. 

it has been estimated that the total annual 
loss from fire throughout the world averages 
the huge sum of X'45,ooo,ocX). Of this it 
is generally said that a fourth represents the 
loss in the United Kingdom alone, and the 
imjwrtance of fire fighting as a national 
industry will thus be clearly seen. The 



expert officials are desirous of some reform 
of the statute law, in order to improve the 
status of firemen and to relieve them of 
some di.sabilities. Thus, with respect tn the 
damage done by voluntary brigades when 
engaged in fire extinction, the law does 
not protect them from the liability to an 
action for indemnity. The use of the 
brigade uniform and helmet bj' bc^us 
brigades should be forbidden in the same 
wa\- as the unauthorised use of the Armj' 
and \avy uniform. It is believed that 
firemen wcjuid welcome the ]>issession of 
a badge of efficiency, conferred after an 
inde]x:ndent inspection. And the liability 
to be called off at a critical time to jjcrform 
jury .service is another anomalj' which ex- 
jKirienced officers wish to get altered. As 
the local biKlies, which are still in the 
infancy of their work, settle down to the 
serious duties of reform, the imperfections 
which at present abound in many parts of 
the realm will gradually be removed. In 
no direction is this more needed to be done 
promptly than in that of guarding the 
national wealth against the insidious ftw 
to combat which the firemen and their 
appliances were called into existence. 

HUTAN MoRULS. 
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■ in Fer-ia. princes 
- tr 'm China and 
r.Lis :njm European 
n ■viTied prebidents 

repiib[ics, learned 
li pita>ure parties 
privilege to pass 
tlin..i;i,!i \Zi maze >-X <h.<<\>-~ teeming 
\\:i\\ human life, reverberating with 
the jhrieii "i steam, the clan^ of 
hammer-. and the whirr of machinerv, 
a:id there \4itness the manifold pnv- 
co-es thrnu^'h which m.;<iem ord- 
nance pa>.-e^ in its evolution from 
the nn'Iten metal to the briijht 
biirni-hetl gun complete in all its 
intricate parts, and ready at the 
in;-tHnt call ^f the gunner to hurl its 
rluath-dealing missile far beyond the 
raii;..;c of human vision. You mav 
j)a>s from shi'p to shop,, until you 
have walked three miles or more, 
./,, until your ears are deafened bv the 

cL■a^dcs■; buzz of machinery, until 
\',ur c\cs are da/.cd with glowing furnace 
and r(;\rilviti<; shafts and cranks, until the 
■-Ln^CN deaden, and the mind reels in the 
L-ffort i'< f;rasp it all. From the steel works, 
where the hu^t ini;ot of steel comes glowinfj 
at white ileal from the furnace to meet the 
irre--i--til)le grip of the 6.000-ton pre-ssure 
hydraulic |)ress, to the delivery .shop, where 
the finished gun awaits the firing tests, all 
is urder and design, as precise in the smallest 
ininutiie as comprehensive in the general 
schuinc. Huge boring machines bore an 
absolutely flatt'less steel gun-barrel weighing 
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Up to 40 tons to the fineness of a 1,000th 
part of an inch. A titanic gun. whose 
projectile will devastate a city, is built up 
with a watchmaker's skill. The visitor 
lea\es the works with an overwhelming sense 
of their tremendous enerjjj-, and a profound 
impression of their creator's genius ; but the 
central idea he carries away is the perfect 
union of strength and precision which he 
.sees everj'where around him. The ordnance 
works are infinitely great and infinitely 
httle, and if genius is the art of taking 
jjains then the gun-maker is the greatest 
genius of us all. 

.A.t Eiswick over fifty large shops (including 
the steel works) are devoted to the making of 
guns, these sliops co\*ering o\'er fifty acres, 
employing a busy army of from 15,000 to 
16,000 meii, and turning out an average of 
eighty-five guns of all sizes and types per 
month, besides mountings, carriages, turrets, 
and ammunition. The enormous value of 
this work may be judged Irom the fact that 
a 50-ton gun is worth more than ;(rio,ooo, 
and the mountings as much mere. 

Like the battleship for which it is in- 
tended, like all things great and .strong, the 



modern big gun is of slow growth. Its 
parts pass through almost incomprehensible 
stages in the prcK:ess and manufacture, and 
are .subjected to test after test, and then are 
slowlj', and with the utmost care, piece<i 
together, only to be subjected to more tests 
before finally leaving the makers' hand.s. It 
takes from ten to twelve months to make a 
12-inch Armstrong gun. Its birth begins in 
the melting-furnace, where Siemens- Martin 
steel i>f the finest quality is subtly com- 
pounded of the best Swedish iron, rich oxide 
ore, and ferro-mangane.se, and emptied, 
molten and glowing, into a great casting 
ladle, from which it runs into the moulds, 
and is slowly cooled into ingots of from 20 
to 40 tons. The ingot from which the barrel 
of a 1 2-inch gun is made weighs over 40 tons. 
Measuring 13 or 14 feet in length when it 
comes from the furnace, a hole is bored through 
it, and it is then compressed and drawn out 
in the powerful hjdraulic press which works 
up to 6,000 tou'i pressure, until it measures 
three or four times that length. Before the 
elongated ingot lea\es the steel works it is 
rough-turned in a heavy turning machine, 
and. most imjjortanl detail, a disc is cut off 
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each end in order lo test the quality, 
elasticity, and tensile strength of the steel. 
for if that should fail a new ingot would 
have to be worked. 

Before the hollow, rough-turned cylinder 
goes further, then, the steel discs cut from 
it are severely tested. Out of these discs 
there are cut several testing pieces about 
four inches long, with heads resembling short 
double-headed bolts, the hydranlic testing 
machine taking hold of the bults at either 
end. 7"he tests are made in a little office 
not far away, where ?itands a machine which 
dcx;s not take up much more space than a 
copying- press, but has treincn<lous power. 
The first duty of those ccjnducting the 
tests is to note when the steel commences 
to tnove or yield as it begins to elon- 
gate under the stress to which it is 
subjected ; then a piece is elongated until 
a jioint is reached when the steel ceases 
to return after e.\|)ansion to its original 
length ; and, finallv', the iireaking stress is 
ascertained by adchng weight until a test 
piece breaks. A self-registering apparatus 
is attached to the bolts in the first two 
tests. 

The first test shows that the steel began 
to move at a pressure of 15 tons to the 
square inch ; the second proves that 
the amount of the strain which the steel 



will stand without per- 
manent set is 21 tons j)cr 
square inch — in the bolt 
two inches long the rnca.sure 
of elongation is found to 
be just under half an inch ; 
and the third shows that 
it breaks at 3<''j tons per 
square inch. In the case 
of a big gun, say 50 tons, 
the minimum requirements 
of the Government are 
yielding strain 11 tu 15 
tons to the square inch; 
amount of elongation, above 
15 per cent, of the length 
tested ; and breaking strain 
between 27 and 35 tons 
per square inch. These 
tests refer lo the steel in 
, J its soft -State, as it comes 

from the steel works. 
Similar tests with other bolts follow, upon 
their being hardened by heat and tempered 
by being plunged into oil. At this last 
.series of tests the minimum requirements 
for a similar gun are these: Yielding strain, 
-5 to 33 tons to the square inch ; amount 
of elongation, above 10 per cent, of the 
length tested ; and breaking strain, 38 to 
48 tons per .square inch. 

.Assuming that the tests are .satisfactory, 
as they were when the \4Titcr sa\v them, the 
boring of the gun is the next operation. 
At the first " cut " 9,^2' inches are taken by 
a circular cutter out of the centre of the 
cylin<ler. which has an outside diameter of 
about 31 inches. With the barrel 30 feet 
long the rough boring occupies more than a 
week, although the machine works day and 
night. The borer or cutter, which is carried 
on the end of a substantial shaft, advances 
at the rate of 4Y inches per hour, that is 
assuming it could be kept at work con- 
tinuously, but. as a matter of fact, it is 
frequently wididrawn to admit of the 
eNamination of the bore and ensure the 
accurac}- of the " cut." .Although it has 
Ijehind it a powerful pressure, and cuts the 
hardest steel like so much chee.se, the bore 
travels silenlh", and with singular slowness. 
This slowness means economy and care. The 
slightest irregularity in the progress of the 
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borer over any part of the cylinder mij^ht 
easily mean the complete ruin of the infjot. 
Havinj; been roufjh-bored, the barrel is 
toughened by being heated and tempered 
by being dipped in a pit of oil, operations 
naturally involvin<j the use of heavy 
hydraulic cranes, which are all over the 
works. Then comes the difficult and tedious 
process of " fine-boring." The fine-boring 
comprises three separate borings, and in the 
case of a 12-inch or so-ton gun the rough 
"cuts " in this stage take two or three weeks 
each. In the final boring from 700th to 
ith of an inch, according to the gun, is left 
to be taken out. This operation requires 
the greatest care. If the bore becomes torn 
or damaged by the breaking of a tool or 
sei/^nrc of the boring head, a barrel which 
may now be worth between /3,ooo and 
_^3,ooo is utterly spoiled. 

The barrel, having been fine-turned in the 
lathe on the outside, is ready to receive the 
outer coats of steel with which a gun is 
built up. A gun is really a succession of 
cylinders of steel shrunk over each other, 
and each cylinder has to be treated in almost 
exactly the same fashion as the barrel or 
central tube — that is to say, has to be tested, 
turned, rough- and fine-bored, and gauged 
carefully throughout, to ensure correctness 
of diameter. To attain perfect accuracy in 
all these borings is no ea,s}- matter, par- 



ticularly in the case of the central tube, for 
as the cutter of the bore wears down as it 
approaches the end of the c)linder, the 
diameter of the tube diminishes. The 
12-inch gun consists of five cylinders or 
layers, or four beyond the barrel. The.se 
cylinders run in thickness thus : Harrcl, 4^ 
in. ; second course, 5 in. ; third course, 3_J^ 
in.; fourth course, 3^2 '"■ 1 ^^^^'^ course, 4^ 
in. The gun is thickest over the powder 
chamber — about ig'^' in.- — because it is the 
seat of the explosion. In the guns made for 
our national service the barrel is covered 
from breech to muzzle with layers of wire 
or with long cylinders of steel, the mu):zle 
being finished off with the old-fashioned 
muzzle-swell. In the older patterns of guns 
all the cylin<iers, except the inmost one, 
were in short lengths ; the 1 10-ton gun 
comprises no fewer than forty-four pieces, 
apart from the breech - scrcu^ and the 
mechanism for closing it. The number of 
tests which this division of the gun into 
forty-four sections involves is striking enough. 
The barrel is credited with twelve tests for 
each end- — 24 ; the other 43 pieces have four 
test ])ieccs taken from each end — 344. Thus 
the total number of tests made in the case 
of each .sc])arate gun is 36S. 

The cjlinders are affixed to each other 
by the process known as shrinkage. The 
bore of the cvlinders 'apart from the original 
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unif.r:;. N:-'.:.:. 1:/: vr:;^ 'A \]v: r\WvA(j:r< 
u^ytii c/'-jAi *,\\.':r \.'r'>'.- 'v.\ -'j.'jrity a- the 
out-.:^:': •w'" th'; ;. ::i :- r'.iajLh'yi. ;i:.''l th'j <.')j:i- 
i>r^:r-.i'.t. =j:j »:! t:i': oriviri'ii c\!i:.''!',T. '»f f 'iiir-rj. 
incrr:;i-.':- ■'.:*Ii «;;tc:i !;i-.^t ad''!':''!. Tlii^ fact 
f\\-^*\i)-^;- til': ajij/.i'^ aii'i:i nf a:i i:np'»rtant 
pririci}/': in ;.;i!:,-::iar;i;.;; 

Ill a tjatijral v/av tli^- ''Teat -Inn'ii T'lilowiivj; 
\\\yA\ tlic ':.\'p!o-i'>n of lli'; cliari;'*: "f p »\\dLT 
u'o'.ilrl fall hca'.if>.i upon tliL* inii';r r:\liiirlcr 
''or barn;l . in v.hi^li tin: ^•.\pl'j-.i'>ii takes place, 
'A\\<\ til': oite-r cviiii'ler-^ u-kiM onl\' cxpe-ri- 
i:\VM it ill a ^liinini-^hiii''- rle-'n:*:, in a dL'''rcc 
u'liieh dinjiiii-lie-^ -1 rapidly, as it a};j;njachcs 
the exterior |)art of tlie- ;^ini, that it nii^ht 
almost hf: .'Av\ t > lia\'; Hi- iop:arefl by tlv: 
liin'; it rea*- lie- . tije- oiit-i'i-; p.irl^, f »r, as it 
will be fJear, th':re i, a j> ii:.l iiiirjer such 
circuinstan'.e- wliere thi'.I.ii';--^ ce-a-e^ to arjrl 
.stren;^th. \\\- -ub'h-. idinv tli': '.'ii:i into 
c\'linfiers, each c\'linfler ha'.in'j been put 
into a hi;..(h >tale f>r t':i.-io:i by b'.'in;>; shrunk 
on brin;^-, the full nie.i-.ure of it^ |)>\\'er to 
\vith>.taiKJ strain to the -np]^ M't "f th'; inner 
cylinricM- or bore. anH the oth^-r jj irts i^^ tin; 
^iin. that is, each ^uf (---.i-.f.- layer, n.-infurrc^ 
the accmnulaterl rc-.i-,tin- jjoAc-r of the whole 
mass. A hirther riiii-efjn''ii'x; r,f the ^\".-l(.Mn 
of .shrinkin;^^ the ryljnd'-r-- niif: f )\«.-r the <tther 
is that the coinpro-ion exp^MM^.-ncefl b\' th<; 
ori;.;inal cylinder '•!■ baiTc-1 i^ ^-i -everc that 
the outer cylinder^, nwin;_;- !•» their beir.L; 
in a stati: of tension, fir-^t takr tin: .-^Irain 
created by ihr- ex|)ln>;i(,n, and as the 
outer c\'lin<lers exj)and nr exlenrl a- the 
(]iialit\' of metal '..^iiarantj^es that thex* will 
d«» , the strain is |)ro:^res-.i\vly imi)artefl to the 
<'ri;4inal tube, wiiich ultimately receives its 
allotted j)n.)p(>rti()n. 
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:: i- -: -r.r.r.'jd :•.• a -:na!I area, 
'ir.j e::::)! 'Vin-jr.'i «'f steel of cfreater 
".ar. :- at:ai:iab'.e in the in^ot 
!"»r:^T. and -eCL.re- ::"» re t"::!".y arid efficiently 
than i- p --ible in the u-^ual i"»rm of manu- 
tactiire tiie mea-ure 'if te:>i- jn in the steel. 
If o'.ir ,i;:in i- a \.::-e ;^'-:'.. then, which it is 
1. iwaday- pretty certai:i t^ be. the process 
of v.irin-- nui-t be.;i!i when the first steel 
cylind'.r barrel i- -- • tar finished as to be 
rearjy t'-ir it< jacket. Het'i.>rc that is shrunk 
on. the wiriri;^' has t'.» Ix; (htnt^. The riband, 
which is apparently rather more than a 
quarter of an inch broad and nt»t half that 
thickne-^-^, i> wound on Cf^ld from a drum. The 
t;"un, re\'>l\ini; slowly, draws the riband from 
the drum, while the drum is controlled by 
a brake to ensure that the wire is broueht 
into a t'ull state ttf ten.sion. The strain 
varies with each la\er of riband, these strains 
bein!L; determined by the brake apparatus 
attachefl to the drum shaft, which rej^ulates 
the amount of tcn.si(.)n required for each 
^ucce-;^i\e layer. In the lo-inch j^^ui there 
are f>urteen la\-crs of riband. The riband 
portion of the i^am is covered by a casins^ 
of steel. The lo-inch riband l^uu has a 
thicknt>s of walls of 1 1 inches, of which 
3 inches is of steel riband. In some of 
the larL;er L;uns as much as 100 miles of 
ribanfl are coiled U|) between its c\-linders. 
IJorerl, wired, jacketcfl, a composite whole, 
the -j^un \nu<l now be "rifled." The riflin*^ is 
on<; ni the mo<t interesting^ operations in the 
>erie-. The cutter is directed in its twisted 
nn»\ement^ by a pinion and rack, which in 
their turn are acted upon bv wheels rollin<T 
aloiv^ a ^li;^htly curved track or framework 
of iron. The cutter appears to travel aloii"- 
the barrel at a (juicker rate than does the 
borini;' bar when a i^un is beinj^ bored ; but, 
althouc;h tiie riflin<^ only extends up four- 
fifths of the lent;th of the gun, the operation 
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;.: 'i 'r.rr.':,:i— -.': r- fr ::: t;\tr\- clime 

:- ;ar:' :;- r^ t ::- i;;\:T:rc:r:rr:ert ..-f the 
V. t!*:"- :..:ab:!i::i^ ■.\h.- -. i?!! Britain's 
-h-ri:-. Shrth- i>-.:ti rt-r-ia. princes 
iV'-ir. l:.<:ia. ivli!t-s fr>ni China and 
lajiiir., cr. i-.vreti htad- In -m European 
StiilLs. and uncripwued presidents 
fripin American repubJics learned 
-'■cicties. and r.\ai pleasure parties 
ha\L' h(.'ld it a privilege to pass 
iliriiUL;ii its maze <'f shops teeming 
Hith human life, reverberating^ with 
the shriek of steam, the clang of 
hammers, and the whirr uf machinery-, 
and tlicrc witness the manifold pn>- 
ce>-e5 thruu^'h which modern ord- 
nance passes in its evolution from 
the niMlten metal to the brii,'ht 
burnished ^un complete in all its 
intricate parts, and rcad_\- at the 
instant call z.( the ^"'1"^'' 1"^ burl its 
death-dealini^ missile far beyond the 
ran^e of human vision, Vou may 
pass from shop to shop,, until you 
have walked three miles or more, 
,.,1 until your ears are deafened by the 

cL-asdcss buK/ of machinery, until 
ynur eyes are da/ed with {^lowing furnace 
and re\oKint; .-shafts and cranks, until the 
senses dearlen, and the miml reels in the 
cflitrt to j^rasp it all. Fnim the steel works, 
where the huj^'c hv^ot of steel a)mes glowinfj 
at white heat from the furnace to meet the 
\v auxiliary, and irresistible j^rip iif the 6.ooo-ton pressure 
ana^cHient it is hydraulic press, tn the deliver}' shop, where 
li.trrnvv produce the finished gun awaits the firinsj tests, all 
■ ^;uns ••( special is order and (icsij^n. as precise in the smallest 
lall size, such as niinutijc as comprehensive in the general 
I the Whilworlh, scheme. Huge boring machines bore an 
d armour plate ; absolutely flawless .steel gun-barrel weighing 
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Lvithout 

i 21 tons 



each end in order lo test the quality, 
elasticity, and tensile streni^th of the steel, 
for if that should fail a new inyot would 
have to be worked. 

Before the hollow, rough-turned cylinder 
goes further, then, the steel discs cut from 
it are severely tested. Out of these discs 
there are cut several testing,' pieces abnut 



will stand 
manent set i 

square inch — in tlic bolt 
two inches ioufj the measure 
of elontjatioii is fiiuiid to 
be just under half an inch ; 
and the third shows that 
it breaks at 363 ton.s per 
s([uare inch. In the case 
of a big t^un, ,sa_\- 50 tons, 
the minimum requirements 
of the Go\ernmcnt are 
_\ielding strain ii to 15 
tuns to the square inch ; 
amount of elongation, above 
15 per cent, of the lenjfth 
tested; and breakin<r strain 
between 27 and 35 ton.s 
per square inch. These 
tests refer to the stee! in 
:..., its soft state, as it comes 

from the steel works. 
.Similar tests with other bolts f'.'llow, upon 
their being hardened by heat and tempered 
by being plunged into oil. At this la.st 
series of tests the minimum requirements 
for a similar gun are these: Yielding strain. 
-5 to 33 tons to the square inch ; amount 
of elongation, above lo per cent, of the 
length tested ; and breaking strain, 38 to 



MACHIN 



four inches long, with heads resembling short 4H tons ])er square inch. 



double-headed bolts, the hydraulic testing 
machine taking hold of the bolts at cither 
end. The tests are made in a little office 
not far away, where stands a machine which 
does not take up much more space than a 
copying-press, but has tremendous power. 
The first duty of those conducting the 
tests is to note when the steel commences 
to move or yield as it begins to cli>n- 
gate under the stress to which it is 
subjected ; then a piece is cli.ingated until 
a [xjint is reached when the steel ceases 
to return after expansion to its original 
length ; and, finall_v, the breaking stress is 
ascertained by adding weight until a test 
piece breaks, .\ self- registering apparatus 
is attached to the bolts in the first two 
tests. 

The fir-st test shows that the steel began 
to move at a pressure of 15 tons to the 
square inch ; the .second proves that 
the amount of the strain which the steel 



that the tests are satisfactor)', 
as they were when the writer .saw them, the 
boring of tlie gun is the next operation. 
At the first " cut " g}4 inches are taken by 
a circular cutter out of the centre of the 
cylinder, which has an outside diameter of 
about 2[ inches. With the barrel 30 feet 
long the rough boring occupies more than a 
week, although the inachine works day and 
night. The borer or cutter, which is carried 
on the end of a substantial shaft, advances 
at the rate of 4V inches per hour, that is 
assuming it could be kept at work con- 
tinuously, but, as a matter of fact, it is 
frequently withilrawn to admit of the 
cxamiiiatiou of the bore and ensure the 
accurac)- of the " cut." .-Mthough it has 
behind it a jiowcrful pressure, and cuts the 
hardest steel like so much cheese, the bore 
travels silently, and with singular slowness. 
This slowness means economy and care. The 
slightest irregularity in the progress of the 
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borer over any part of the cylinder mifjht 
easily mean the complete ruin of tlie ingot, 
Havinjj been rough -bored, the barrel is 
toughened by being heated and tempered 
by being dip[>ed in a pit of oil, operations 
naturally involving the use of heavy 
hydraulic cranes, which are all over the 
works. Then comes the difficult and tedious 
process of " fine-boring." The fine-boring 
comprises three separate borings, and in the 
case of a 12-inch or 50-ton gun the rough 
"cuts" in this stage take two or three weeks 
each. In the final boring from 700th to 
,7,th of an inch, according to the gun, is left 
to be taken out. This operation requires 
the greatest care. If the bore becomes torn 
or damaged by the breaking of a tuul or 
seizure of the boring head, a barrel which 
may now be worth between X^3,ooo and 
/3.000 is utterly spoiled. 

The barrel, having been fine-turned in the 
lathe on the outside, is read)' to receive the 
outer coats of steel with which a gun is 
built up. A gun is really a succession of 
cylinders of .steel shrunk over each other, 
and each cylinder has to be treated in almost 
exactly the same fa.shion as the barrel or 
centra) tube — that is to say, has to be tested, 
turned, rough- and fine-bored, and gauged 
carefully throughout, to ensure correctness 
of diameter. To attain perfect accuracj- in 
all these borings is no casv miitter, riar- 



ticulariy in the case of the central tube, for 
as the cutter of the bore wears down as it 
approaches the end of the cylinder, the 
diameter of the tube diminishes. The 
12-inch gun consists of five cylinders or 
layers, or four beyond the barrel. These 
cylinders run in thickness thus: Harrel, 4Y 
in. ; second course, 5 in. ; third course, i}i 
in.; fourth course, 3^2 i"' i fifth course, 4^ 
in. The gun is thickest over the powder 
chamber — about 19^4' in. — because it is the 
seat of the e.\'plosion. In the guns made for 
our national service the barrel is covered 
frocn breech to muKxle with layers of wire 
or with long cylinders of .steel, the muzzle 
being finished off with the old-fashioned 
muzzle-swell. In the older patterns of guns 
all the cylinders, except the inmost one, 
were in short lengths ; the 1 10-ton gun 
comprises no fewer than forty-four piece.s, 
apart fri>m the breech - screw and the 
mechanism for closing it. The number of 
tests which this division of the gun into 
forty-four sections involves is striking enough. 
The barrel is credited with twelve tests for 
each end — 24 ; the other 43 pieces have four 
test pieces taken from each end — 344. Thus 
the total number of tests made in the case 
of each separate gun is 36iS. 

The cylinders are affixed to each other 
by the process known as shrinkage. The 
bore of the cylinders fapart from the original 
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tube or barrel i^ ahvavs made sliixhtlv less 
than the <nit«^i(le diameter of the cylinder 
which it has t«) cnxcr. Mxjjandcd by the 
a|)})lication of heat, the <nit>idc cylinder «»r 
*' jacket" is easily -«h"j)j>ed «>\L'r the inner tube, 
and as it i^radually c^uls the jacket :^rii)> 
with L;reat jx »\ver the in«^ide cylinder. When 
the L;un is thus beiuL;' built up it stands in 
a pit, where the cylinder jacket next to 
be |)laced uj^nn it is bn>u;^ht by a hydraulic 
lift from one of a «^eries of furnaces heated 
by ^as and dn »ppe(l o\er it W ith a shield 
over it, it then irradualh* codU, mea-^ures 
bcini^ taken to ensure that it cools in a 
unif )rm fa^^hion. The L;ri|) of the cylinders 
upon each other 14" rows in -^exerity as the 
outsifle of the L»un i^ reajched. and the com- 
pression uj);)n the orii^inal cylinder, ^A course. 
increases with each la\er added. This fact 
discloses the application of an important 
principle in «;un-makini;" 

In a natural wav the i/reat strain followiuLr 
up:.)n the explosion of the charge of i):)W(ler 
Wijuld fall heaviest upon the inner cylinder 
(or barrel, in which the ex|)losion takes place, 
and the outer cylinders would only experi- 
ence it in a diminishini: deijree. in a dcLrree 
which diminishes so raj)idly, as it approaches 
the exterior part of the i;un, that it nn'i^ht 
alm')-^t be said to h«ive di^^inpeared by the 
time it reaches the i)ut-ide |)arls, fn*. as it 
will be clear, there is a i):>int under such 
circumstance^ where thickness ceases to add 
stren'^th. H\- subdividin-j- the eiin into 
cylinders, each cylinder — haxini;- been j)ut 
into a hi''h state (»f tension b\' beiu'** shrunk 
on — briuL^^s the full measure of it-; j):)wer t») 
withstand strain to the suj)port of the- inner 
c\-!inder r,r bore, and tlu^ other part-; of the 
<^un. that is, each sutTi--si\i' layer, reinforces 
thf; a'.cunnilaterl n-sistinL;" p-)wer of the wh«>le 
ma^-^. .\ further con^eijuence of the s\>tem 
of ^hrinkiuL; the cylinder^ one oxer the other 
[^ that th'.- comi)n.-^>iMn <.*xperienced 1)\- the 
ori;.;inal j.ylinrl'T or barn-I i< ^» ~e\ere that 
th'; out';r l:y]ind'•r>^. ••win- t" their bein;^ 
in a -tate of i(';i-.i'.ii, ilr-^i take the strain 
createrl by tli'- ex])]< t-^i. ,:i, and a-; the 
outer cylindrT- exj)a:i'! or ext«-nd a< the 
rjualit}' of m«-tal ;.;uarain»;e-; that the\' will 
do , the -train i^ |)roL;i\>'^i\ely impaited to the 
<»rii;inal tubf:. which ultimateh' receives its 
allotterl j)roportion. 



It was to further distribute the strain 
over the whole nuu tliat the wire or steel 
riband -un was adopted at Klswick with 
such ^ucce<-^. (ireat additional strenixth and 
^ecurit\' are '-ained in a i/un thn »ULjh con- 
Struct ion l)\' mean-, of riban(N. The umx is 
aNo li'hter than one built in theordinarx* wav. 
The buildiiv--iu) of ai^un in ribands niinimi.ses 
the d.uv-er from flaw, tor even should a flaw 
e^caj)e observation when the riband is being 
b«)und on, it is confined t«) a small area, 
])ernn"ts of the employment of steel of greater 
strenLTth than is attainable in the inifot 
form, and ^ecure«^ more fully and efficiently 
than is p )s-^ible in the u^ual form of manu- 
facture the mea-^ure of tension in the steel. 
if our L;un is a wire L^un, then, which it is 
nowadays prett\' certain to be. the process 
of wiring mu>t bei^in when the first steel 
cylinder barrel is so far finished as to be 
ready tor its jacket. Before that is shrunk 
(►n, the wiring; has to be done. The riband, 
which is apjjarently rather more than a 
quarter of an inch broad and not half that 
thickness, is wound on cold from a drum. The 
i;un, rexohiuL;" slowly, draws the riband from 
the drum, while the drum is controlled by 
a brake to ensure that the wire is brought 
into a full state of tension. The strain 
varies w ith each layer of riband, these strains 
bein^- deternn'ned by the brake «ipparatus 
attached to the drum shaft, which rej^ulates 
the amount of tension required for each 
succi'^«^i\e layer. In the lo-inch <jun there 
are f>urteen layers of riband. The riband 
portion of the *^un is covered by a casin*^ 
of -iteel. The lo-inch riband i^un has a 
thickne>;s of walls of 11 inches, of which 
S inches i>^ «>f ^tcel riband. In .soine of 
the larger i^uns as much as lOO miles of 
riband are coiled uj) between its cylinders. 

liored, wired, jacketed, a com|)osite whole, 
the -un mu-^t now be "rilled." The rifling is 
one «'f tlu' nio^^t interestinijj operations in the 
series. The cutter is directed in its twisted 
moxement^ by a pinion and rack, which in 
thi.ir turn are acted 111 )on bv wheels roJlinir 
a!on-- a ^l!;^luly ciu'ved track or framework 
of iron. The cutter appears to travel along 
tlu- barrel at a quicker rate than does the 
borin;^- bar when a L;un is beinjj^ bored; but, 
althoui^h the ritliiv^ only extends up four- 
fifths of the leni;th of the gun, the operation 
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WIHHD GUN I'l.ACKD IN POSITION FOR RIFLING. 



occupies a week to a month, according to 
size, with the machine working continuously. 
The pitch of the rifling is progressive, and 
with a 43-ton gun the cutter will make one 
turn in every 30 feet. The cutter — which 
only cuts in coming out — goes up each 
groove from eight to twelve times, according 
to the hardness of the metal, and, as there 
are eighty grooves, in many instances it 
travels along the gun eight hundred times. 
The greatest concei\-able care has to be 
exercised in the rifling of big guns, as the 
slightest departure from the true course 
may now destroj' material and «ork worth 
tc^ether /io,ooo or ,^12,000. 

The gun now remains to be "chambered" 
and fitted with the breech - screw. The 
chamber, which is enlarged by a subsequent 
boring after the bore is completed, is bottle- 
shaped ; it does not meet the bore abruptly, 
but the two diameters arc joined by easy 
curves. The gunmaker seeks to avoid a 
long chamber, as it gi\-cs scope for wa\e 
action on the part of the powder-gas, with 
the result that excessive local pressures are 
created. The breech-piece of the big gun is 
connected with the breech-end of the gun 
by a hinged platform. The breech -piece 
or breech-screw of the t lo-ton gun draws 
out from the gun on to a sliding tray. In 
all cases the breech-screw or breech-plug is 
fastened in the breech-end of the guns upon 
what is kno^vn as the interrupted screw 



system, that is, the breech- 
plug and the breech-end of 
the gun are cut into corre- 
sponding screw-grooves, only 
for these to be subsequently 
taken out to the extent of 
one-half in opposite quarter- 
sections, .so that the breech- 
piece is easily pushed into 
the gun — the screw parts 01 
the breech-piece passing into 
the indented .sections of the 
breech-end, and ;-iV^ Z'ersd — 
and the screws drawn into 
each other by a le\er. The 
interrupted screw is really 
an ingenious form of lock. 
The screw in our gun is 18 
to 20 inches long. 

The fixing of the breech- 
piece demands great skill. The precision 
of the fit is a vital point. It is an absolute 
necessity to prevent the escape of the powder- 
gas from the powder-chamber through the 
breech-pieces. The escape of gas through 
the breech is prevented in this way : An 
annular canvas b^, filled with asbestos and 
suet, is placed between the front of the breech- 
.screw and a strong steel bolt shaped like a 
mushroom and called from its shape " the 
mushroom head." When the gun is fired 
the pressure of the powder-gas forces the- 
mushroom head back, compresses the canvas 
pad, and squeezing it outwards makes it bear 
closely against the interior of the gun, so that 
an escape of gas is impossible; Avhen the 
projectile is clear of the gun, and the pressure 
is rcmo\ed, the pad returns to its or^nal 
condition by its own elasticity, and the 
breech-screw is easily withdrawn. The 
eflcctual closing of the breech so as to 
prevent the escape of gas has long been a 
problem whose difficulty is only surpassed 
by its importance, for it must be remembered 
that the powder-gas exerts the same enor- 
mous pressure upon the breech-piece as it 
does upon the projectile ; but that the Klswick ■ 
Company have hit upon an efficient method 
is sufficientlj' proved by the fact that the 
British service guns are fitted on the same 
principle. 

The arrangements for firing the gun 
appear to be simple, but as a matter of fact 
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they are carefully elnboratc, for unless j.evcral 
levers each lie izi a particular way it is ini- 
p:issiblc for the necdlo-hamiiier to strike the 
needle, or for the needle to strike the 
primer. The small primer-cart rid jje, which 
by its flash fires the great charge of powder, 
is ingeniously constructed so as to prevent 
the escape of gas. It is a close-ended tube, 
and, the metal being flexible, the cap, which 
is inside, is fired by the striker without any 
hole being made through the base of the 
cartridge. This close cartridge was intro- 
duced by the Kl.swick Company. The gun 
is fired by the hammer at full cock, which, 
moved by a pull upon a lanyard, strikes the 
needle, the action of which fires the powder. 
In turrets the guns are fired by electricity 
by the commander, who, unlike those work- 
ing the guns, is in full sight of the object of 
attack, but field guns are generally fired by 
hand. 

Now completed, the gun, after an im- 
pression of its interior has been taken in 



gutta-]-,ercha, is ready for proof Gi.:i:s are 
almost Continually bein_; proved at a range 
which the Kl.swick Company possesses in 
the moorland district of Ridr.dale, thirty- 
five miles north-west of Newcastle. Machine 
guns are tried on the moor adjoining the 
late Lord Armstrong's .seat at Crag.sido, near 
Rothbury, forty miles from Newcastle, and 
experimental firing with big guns is carried 
on at a tidal range of four-and-a-half miles 
at Silloth. on the west coast. Only the guns 
ordered b)- the British (Government go to 
their destination unproved. Of course, in 
the case of guns fitted to ships-of-war built 
at Elswick, s[)ecial firing tests always con- 
.stitutc part of the trial trip to which the .ship 
is subjected before being duly handed over to 
her owners. Sn, naturally, arc guns fitted on 
his Majesty's ships before the ships are put in 
commission. .And it is jjroof of the gun- 
makers' accuracy, whether at IClswick, Wool- 
wich, or elsewhere, that these guns seldom 
fail in successfully pa.ssing their firing tests. 
K. W. Johnson, 
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HOW MONEY IS COINED. 

A VISIT TO THE ROYAL MINT. 



IF you stand at the north end of the Tower 
Bridge, with your back to Father Thames, 
you will have the ancient Tower of London 
on j-our left hand and the outskirts of St. 
Katharine's Docks on the other. In front 
of you there rises a block of old-fashioned 
buildings, whose gates are guarded night and 
day by red-coated sentries. This is the Royal 
Mint, where all the money coined in England 




GOLD MKE.TING ROOM. 



is made. Some of the operations by which 
money is coined are shown to privileged' 
visitors at certain hours. But the number of 
people admitted at one time is only half a 
dozen, and in the course of the year less 
than 10,000 visitors enter their names in 
the book. For this reason the s])ecial photo- 
graphs which we are pri\-ileged to publish 
will be welcomed with interest. 

Leaving the Tower Hill, with its romantic 
associations, behind us, let us cross the 
road to the little postern gate, at which 
two police sentries are stationetl. The 
neighbourhood, dingj' as it now is, should 
be sacred in the ej'es of everj- Englishman, 
because it is the oldest part of London. 



For centuries the spot upon which we arc 
now standing was the site of the old 
abbey of Eastminster, which at one time 
was more famous than its great rival at 
Westminster. Until the beginning of the 
nineteenth century the minting of money 
had been carried on in London at the 
Tower ever since the time of the Romans 
themselves, but in 181 1 the sum of ^^2 50/300 
was voted for the purpose 
of erecting the Royal 
Mint, and since that time 
various changes have been 
made in the buildings to 
enable them to cope with 
the enormous and in- 
creasing demand for 
coins that comes from 
every part of the Emfure 
year after year. 

AH this time, v{p will 
suppose, the police ofiker 
has been examining our 
credentials. We at length 
find ourselves in a 
spacious courtyard, neatly 
laid out with greenery. 
In the comers may be 
seen the official residences 
of the Depu^ Master, the 
superintendent, the assayer, the chief clerk, 
and other officials who are always on Ha 
spot. The imposing structure in the centre 
contains the Mint Office, by which all the 
work of this curious colony of skilful artisans 
is regulated. The first thing to be done — 
on the principle of the famous Mrs. Glasse 
— is to catch your ore. This comes into 
the jK)ssession of the Mint in the shape of 
ingots, which at busy times arrive in vans 
tno or three times a week. After running the 
gauntlet of the sentinels, the vans rattle over 
the cobble-stones of the courtyard to the 
main entrance. Through this the ingots pass, 
and after being weighed they are stored in 
the strong-room until they have been assayed 
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The gold ingots, which all come from the 
Bank of England, weigh 400 ounces apiece, 
and there are times when the Mint has a 
little stock of 35 tons of gold to go on with. 
Silver ingots, on the other hand, weigh about 
100 lb. each, and there may be a small matter 
of 20 tons in stock at a time. Copper is also 
required, but this does not always arrive in 
the form of ingots nowadays, but is delivered 
by a Birmingham factory in 
the form of blank discs, ready 
for stamping into bronze 
coins, of which the average 
production i.s a ton per day. 

Every morning the chief 
officials have to decide what 
coins are to be made. Some- 
times the Bank of England 
inform.s the Mint that it is 
running short of half-sover- 
eigns ; at another time there 
may be a demand from the 



the same weight of metal, but in the form 
of finished coins. 

His first care is to pass it on to the 

melting house. This is a .sort of kitchen, 
with separate departments for gold and 
silver, and a staff of about sixteen men. 
A couple of ingots, with some of the 
waste gold left after the coins have been 
cut from the strips, are dropped into a 





Bank of .South .Africa for an extra supply 
of silver money. .All these little points have 
to be t/ikcn into crmsitlcTation, unA the work 
is planned out accordingly I.cl us su|i]jose 
that sovereigns are to be made un a certain 
day. So much gold, with the proper proiiur- 
tion of alloy, is weighed out and duli\erL'd 
to the superintendent, who is responsible for 
passing it on from room to rcxjm. until he 
returns it again to the chief office in precisely 
30 



blacklcad crucible, which is then lowered 
intu one «{ the eight furnaces that stand 
in a row. The gold and the copper are 
slowly melted until they have the appear- 
ance of su much dull coloured liquor. At 
the end of an hour the red-hot crucible is 
lifted by means of tongs, and the molten gold 
poured into eight or nine moulds, each of 
which produces a bar of the value of about 
jCCoo. Each of the furnaces is therefore 
able to mell its Utile pr>lfiil six times in the 
course ..f the d.'iv. and when the Mint is 
engaged upnn this feast ..f Midas, it is able 
to turn nut gulden l.,trs at the rate of 
a i|U,irU:r of .1 niillinii sterling ever>' day. 
The same course is pursued when Ixiiling 
silver, except that the bl.uklcad saucepans 
used f.ir this metal hold ab^ut 5.000 oz. 
apiece. \o one could possibly lift such a 
weight. The silver crucibles, therefore, are 
picked up by an electric crane, which carries 
them round the melting house with startling 
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rapidity to the place where the 
moulds stand ready. Here they are 
tipped up at an angle that allows 
the glistening, fiery liquid to flow out 
of the lip of the crucible into the 
moulds, which one by one are pushed 
under the burning fountain. 

If the men have stirred the 
materials well, the bars will by this 
, time be of a uniform composition, 
the gold alloyed with one-twelfth of 
copper, the silver with three- fortieths. 
But the bars are not always homo- 
geneous, and a fragment is cut from 
the first and last bar in each potful, 
to send to the assayer. If his report 
is unfavourable, it is melted all over 
again, and this happens about once in every 
twenty time-s. If, on the other hand, the bars 
are found to be up to the standard, they are 
cooled, smoothed over at the rough edges, and 
transferred once more to the huge balances, 
in which the metal that was first weighed on 
its entrance in the form of ingot is now 
weighed on its exit in the form of bars. 

The next stage in the history of money- 
making is reached by the arrival of the bars 
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THE ANNEALIXG ROOM. 

in the rolling-room. Here a gauger, with a 
statf of ten assistants, takes possession of the 
bars, which may be of the thickness of half 
an inch, and passes them between a 5uccessi<Hi 
of powerful steel rollers. By this means they 
are gradually made longer and thinner, until 
at length they become thin fillets, slightly 
thicker than the coins for which they are 
intended. The first machine is called the 
breaking-down machine, and it receives each 
bar into its inexorable jaws ten times 
over. Four other machines carry on in 
succession the operation of thinning, but 
before a fillet is done with it has to 
endure the pressure of these tremendous 
rollers more than thirty times. 

The strips of metal, which now look 
like the brass bands sometimes used for 
muslin window blinds, are by this time 
ready for the cutting room. First of all, 
they are submitted to the tender mercies 
of a pair of drags, which have been in 
use since the year 1816. By this machine 
the strips are draped over and over 
again between two rollers, which give 
them an even thickness. Each strip is 
then taken to a cutting press, which 
punches circular discs out of it at the 
rate of 150 per minute. The discs 
hereupon are transferred to a machine, 
by which they are marked with a pro- 
jecting rim, and are now ready for the 
annealing furnaces. After being raised 
to a cherry-red heat, they remain in 
these furnaces for a quarter of an hour 
at a temperature of about 1,600 d^rees 
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Fahr., and are then cooled in water, washed, 
and thrown into beechwiKid sawdust, which 
is supplied by the chairmakers at Hiyh 
Wycombe. 

The time has now arrived for the blank 
discs to be raised to the disfnity of cuius 
by bein^ impressed with the jjortrait of 
the Sovereij;n, and with the other devices 
by which the coin is distinguished from all 
others of the same size, Hritish or fureiijn, 
old or new. This part iif the work is 



behind a glass partition, and there, taking 
up a handful of coin.s, allows them to fall 
individually upoci a steel slab, and then, by 
the rin^', detects any cracked or flawed 
coins. 

The most delicate operation of all has still 
to be performed. The coins pass into the 
weighing room. Here the\' are pas>cd down 
a tube into an automatic weighing machine, 
so tender and .sensitive that it has to be 
protected from the slightest draught of air 




perfi)rmcd by twenty pre.sses, workwl by by Ixiing jilaced uuilcr a -j^hi-^s ca-.e. A 

hydraulic power, and each attended by an sovereign is al'tiwed In \ary fniin the 

alert operative, who fc-eds the <liscs into his standard weight by a dillirence <•( nne- 

machine at the rate of ten dozen ]x;r iiiiniite. llfdi i>f a grain mnre or le~s and ihe result 

This he does h<,ur after hour for seven h..urs ••( |,.is>ing'it under tlu; critical e> e i.r rather 

each day. Each prcs^ is able to stamp any finger— of die ain..nialic balaiue i-. U- thr.nv 

coin, fr'Mn a farthing tn a /; ])iece. with the it inl.> r>nr r,f thni' b.ixrs. ao.ijcliug t'> 

exce|)tion of the crown, the ]K.-culiariH- of uhilh.r it i- •■-<■<-[." light, nr iicavy. It is 

which is that, instead <■( n '-milled" edge, it f-iu.r| by ex|.rri,-n,v that -uly j per cent, 

is provided with an iiiscri])tion roiuid the nf thr -ilver piece-- are abuve nr below the 

rim. This is squeezed int" the edge uf tlie standard weight allnwrd. vvlierea- g<ild jiieces 

coin by means of a cellar in tliree pieces, tn die number "f I J in every TCx:) lia\e t" be 

and for this purpose a s|jecial jires-. ivfiuir- ri'-nirUi>d and pa~si.-d thnaigh all the pfo- 

ing the attention of two men. ha-, to be ce.-.-,us nf coining over again. 

used. The "good" money is taken i>ut of the 

The coins arc now taken away to the tills as fast as it is weighed. The gold 

"ringer," as the boy is termed. He .sits coinage is now counted into j^ioo bags, and 



taken to its stronghold, there to await its 
rcmf>val to the liaiik of England for 
circiilatiiiii all over the world. The silver 
and bniiuc cciina^'e is C'lUiitcd by machinery. 
The coins :ire ljr<>uj;ht in ba^fs to !x; taken 
u|> to the centre of the machine, and there 
received by the two men at the top, who 
empty the baj^s on to a slopin^i slab, the 
coins fa|]in<^ into a sin^jle channel or funnel, 
and there by their own wei^;ht revolve an 
interchan^'eiible cu^-wheel, which is inserted 
to suit the value of the coins to be counted. 
This wheel revolves so many times. acc<)rd- 
ing to the value of the coin, and when a 
hundred pounds' worth of silver has p;issed 
the wheel sto|>s. When the man below has 
collected the coins in bai^s he releases the 
machine, and the ojjcration is re|>eated. 
One link in the chain still calls for a final 
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word. The patterns n^ich u 
upon the two faces of a coin ar 
by means of dies. These are mad 
ori};inat matrix engraved by tht 
whom this responsible task is ent 
onU' one matrix exists for cat 
I'rom this a punch is produced by 
pressure in a die press, and the pc 
turn is used for the manufacture o 
each of which is not able to sti 
than 70.000 pieces. 

This, then, is a brief outtin 
processes through which the man] 
of coins minted ever>' year on Tt 
ha\'e to pass, and it is not to be 
at that in e\cry part of the « 
British sovereifin is accepted as t 
of sterling value, of unimpeachable 
and of artistic excellence. 

E. G. H^ 

•hotpgyti/ihs sptcially laken far tht Imrpoit., aud a 
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AN IRISH LACE CLASS, ARDARA. 






THE MAKING OF LACE. 

ONE OF THE MOST INTRICATE OF BRITAIN'S INDUSTRIES. 



FEW industries appeal to women like the 
making of lace. The fabric is so 
delicate and fine, so {rossamer-like, and 
yet so stronfj, and the tracings are so infinite 
in variety and beautiful in design, that woman 
regards the product of this manufacture as 
a perquisite of her sex. Man is allowed silk 
facings to his coat, he has linen handkerchiefs, 
and wears woollen socks, but after he is ablu 
to walk he rarely ever u.ses lace of any kind. 
On the other hand, it is most intimatdy 
associated with all the great occasions of 
his sister's life: it forms the principal orna- 
mentation of baby's christening robe ; it 
adds to her charms when later .she enters 
church as a bride; in middle age it hel])s to 
throw back the years ; and it is a lace cap 
which adorns granny's honoured head as her 
days draw gently to their close. 

In various ways has the manufacture of 
lace been intriKluced into these islands. 
From Greece and the Ionian Isles, by way 
of Venice and Flanders, the art has come, 
but not always as a free gift. The secrets 
of such crafts are carefully guarded, and half 
a century ago, when Mother Smith, of the 
Presentation Convent at Youghal, conceived 



the idea of occupying the children under her 
care with this industrj", she had to unravel 
designs thread bv thread before she could 
solve the intricacies of their details. 

The making of lace is the i>ccupation of 
two distinct classes of workers, who labour 
under different conditi(tns and in different 
]jarts of the country. Hand-made lace is 
the etnpli>yment of women and girls, and is 
carried on in small country towns and villages, 
many uf which are remote from the railroad 
and the busy world's whirl. According to 
a petition sent to Parliament a couple of 
huiKlre<l years ago. the lace manufacture of 
I-Jiglaiid was " the greatest next t() the 
woollen," and maintained "a multitude of 
people," but it is now chiefly confined to 
the counties of Devonshire. lied ford.sh ire, 
Oxfordshire, ami Buckinghamshire, and to 
.several parts of Ireland. 

Machine-made lace is localised in the 
count)' and district of Nottingham. There 
huge factories, many storeys high and built 
at the cost of many thmisands of pounds, 
are busy night and day with the whirr and 
hum of immense machines which only men 
are allowed to work. Women and girls find 
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m place in the dressing and finishing opera- 
tions, but so unusual are the conditiuns under 
which they labour, and so exacting the 
maten":'! over which thej- ha\-e ctiarje, that 
Acts of Parliament have been specially 
modilied f-T their benetiL It is imp.jsdible 
to sa\- preci-^'ly h^w many people are 
emplined in the irida-s:n% but Che number 
may be piit at ^c.xio. about half of yh-jm, 
including: ?• ime ■j.OCO men, are in the X'jttircj- 
bam district. 

C'>nstderi;\^ fir-t the manufacture ■.■f hand- 
made lace, it mu?t be pointed ■sut that here 
again there are t\vo distinct kind:? — needle- 
point, which in the United Kir.^d'jtn is olti- 
fined to IreLar.d. and pil!'>w lace, the cottage 
industry- of Kn^Iand. It U s>j named because 
the worker has a pilLnw. or c-shi'-'n. stutfed 
viixh straw and co\ereil w::h primed ca!ico. 
i^KHi her tap as suppijrt fjr the pins round 
which she er.twines her thread. tTp-sn the 
pmow is fastened a sheet of parchment, m"th 
tbe pattern duly traced and pricked over with 
pia-^les at ei-erv- point where pins rw^uire to 
he inserted in the course of tbe wort Thert 
aie also at hand a number of bobbins, now- 
made of m>xi but fijrmerly of rish bone, eacb 
pru^-ided with iis qu'.ita of linen thread 
and attached to one of the pins. Starting 



fmm the first of theses tiie worfeer i 

and crosses the thread br 

bobbins Dund the pins and over j-rrf leader 

each other. Thirtj- or fijrtv bijbba:s aie 

generally required fijr one patQ±rn. bcr fc tke 
execuci in of the m-^st elab>:rite krrjis at 
H'jnit'.m. Bedfordshire, or R. : .-'--•"— ■ ^f-^t — -^ Hrr- 
lace a- man\- as i.coo may be rKcisriSiry. 
The <;ze •:■{ pi:I> -w used \-aries in. tlie ■i-^srs^^ 
Uce-Hiakin^^ c--'ur.::.js, but the :=eciaj*i cf 
wjrk is the same. 

In '.■'Id times thj net as well as ine 5:T^r. 
spri^;. 'IT -L;::np'' was raaiie by harui. ic: 
ni.''-i"ada}-s the net ci>mes fnjtn Vi-. rr ' r-. ' ' -n -a 
ar.'i ^enerallj- sprigs only are ELami-czjde. 
Lace- ma king has always been an: ^t^-^? 
cottage industry- : it can be carried •z<l e 
at h'rime, much or little can be dijt 
ing to time and tnclinaiion. and the a£Z«w 
can be laid d-jwn at wilL The w ock^y osc 
able t'j add materially to tbe femrTy icsucrss^ 
and during the hard winter of [S95. wfnea; ?***■ 
fisheries of De^'onshire &iled to sappocr She 
hu.sbands, the nimble fingers of the wiics ke{K 
the home:! together vitboot tbe meosssicv- of 
appl\~ing tor relieC Old and yjoc^ alike aic 
to be seen at wi?rk in the piccuresqae g 
and in~-cuv7ied pon±es:. as w^ as ia I 
numerous Lace Scbx>[s which have dooe 3» 




THE MAKING OF LACE. 



much to stimulate the industry. County 
Council classes are also now held in various 
places — some for gro\vn-u]3 people and others 
for children, as the earlier they leam the 
more proficient are they Hkcly to become. 

A different system prevails in Ireland. 
Pillows are here no longer needed ; the needle 
takes the place of the bobbin, and much of 
the work will be foimd to resemble embroidery. 
The modern development of the industry is to 
be traced back to the famines of fiftj' years 
ago, when the nuns of ihe Presentation 



home in the cottages as weW as in the 
convents. We may especially note the tam- 
bour lace of Limerick, which is so called 
because the frame on which it is worked 
resembles a drum-head or tambourine. On 
this is .stretched a piece of Nottingham 
net, and thread is drawn b\' a hooked, or 
tambour, needle through the meshes accord- 
ing to a design placed before the worker. 
Nothing comes .imi.ss to the Irish lace-maker 
— Venetian point, Italian reticclla work, 
Honiton pillow, and other specialities are all 
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Convent at Voughal, a little to the east of 
Cork and Queenstown, .selected girls with a 
taste for fine needlework, and taught them 
to utili.se their talent in lace-making. This 
district produces the famous " Irish point," 
and touri.sts from GlengarifT to Kili.'irney 
are often allowed to see the girls at work in 
the more public moms of the convent, their 
fingers bu.sy with tlie needle as if for dear life. 
The patterns are drawn out by the nuns in 
their pri\'ate compartments and passed on 
to workers, nucnbering .some f\hy or ■^ixty. 
under the charge of a sister of the cunveiU. 
Though .seemingly .so light, the lace cnade 
by them posses.-:es very great <lural»ility, 
and it is almost impossible to rip o[x;n 
the stitches. 

Somewhat simil.ar is the " ro.sc [Miint" of 
the convents of County Fermanagh, and many 
other districts of Ireland have their own 
particular variety, the work being done at 



eagerly seize^l by the nuns to suggest to them 
new desigiis and ways of working. 

From these rural and thinly populated 
districts, the lovely shores of L.mgh Krne, the 
romantic combes of Devonshire, and the 
i|uaint hamlets of the home counties, we 
turn to the busy cit\' of Nottingham, the 
birth|)l;ice and still the principal centre of 
machine-made lace. The proct-ss of m.inu- 
facture is ..ne of the most intricate and 
cr>m|)lical(.-<! among Britain's imiustries, and 
the machines used are .standing witnesses 
to the ingenuity- of man. .Xccunling to Dr. 
L're, one of the most oimpetent of authorities, 
they probabiy surpass. in ingenious mechanism, 
those in use in any other industry. He 
<leclared a bobbin-net frame to be as much 
beyond the mo>;t curious chronometer as 
that is Ix-yond a roasting-jack. Despite its 
C(.>m])lications, however, the lace machine is 
really only a development of Lee's .stocking- 
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frame. The story is too long for telling here. 
It must suffice to say that at the b^inning 
of last century Heathcoat invented a machine 
which made it possible to twist round each 
other an indefinite number of threads, and 
to cause each thread to traverse, mesh by 
mesh, every other thread in the width of 
the fabric being netted. The machine in 
general use, the Levers, is an improvement 
upon this, and new patents are continually 
being registered. To understand the process, 
however, we must visit one of the big 
Nottingham factories, by preference that of 
Messrs. Pratt, Hurst and Co., whose or- 
ganisation admirably illustrates the different 
conditions under which the various processes 
are carried out. These are generally under- 
taken by distinct firms, but in the case of 
Messrs. Pratt, Hurst and Co. occupy separate 
factories, each under its own manager. Levers 
machines are established in one, curtain 
machines in another, bleaching and dressing 
take place in a third, and the final operations 
and the making-up are carried on in the 
warehouse in the district of Nottingham 
appropriately known as Lace Market. An- 
other large firm has its curtain machines in 
Scotland, the lace being then brought to 
Nottingham for dressing and finishing, owing 
to the abundance of female labour in the 
lace city. 

The first department to be visited is the 
designing-room. The designs are complete 
drawings, either entirely original or suggested 
by old fabrics, and the pattern is afterwards 
traced on drafting paper, ruled out into 
a network of very small squares, the course 
taken by the thread being carefully shown 
by the draughtsman. The squares are then 
numbered, and the numbers entered as a 
column of figures, this being handed over to 
an operator, who, with a special machine, 
having a keyboard something like a con- 
certina, punches holes corresponding to the 
numbers in narrow strips of thin mill- 
board, the arrangement of holes being groups 
of varying size. The cards, which thus con- 
tain the essence of the design, are then ready 
for transference to the Jacquard in the 
machine-room, whither we will follow them. 

The rooms in which the machines are 
placed are well lighted and lofty, and the 
factories have to be built especially strong to 



sustain the tremendous weight on the flooc 
Levers machines are about nine feet h^^ 
and from 144 to 220 inches wide^ Curtain 
machines having a greater width of firom 170 
to 360 inches. As many as 4,000 bobbins 
often working in a machine at the 
and in the manufacture of the finest 
that number are employed. It is im 
within the limits at our disposal to 
the complicated principles on whidi 
machine works, but an idea may be 
veyed by considering it in its simplest 
as shown in the making of bobbin-net. 
frame, or loom, holds vertically a series off 
warp-threads, with sufficient space 
each to allow of a shilling being 
through edgeways. Behind the threa«ls 
a row of bobbins, which are, however, altiK 
gether unlike ordinary bobbins. They 
in fact, of two thin discs of brass, 
larger in diameter than a penny and about 
as thick as a shilling, the thread being wound 
between them. The bobbins, fixed in what 
are known as " carriages," rest in an anai^ie- 
ment called a comb-bar or bolt-bar, and 
when the machine is set in motion 
bobbin, carrying its thread with it, 
between two of the parallel and perpendicular 
threads of the warp, and is lodged in anotfier 
similar bolt-bar in front of the warp. Then 
this bolt-bar "shogs," or moves, a space to 
the right or left, afterwards lodging the bobbin 
on another back bolt-bar one distance b ^oa d 
its last space. So the process is continued 
through the length of the net, the -faoUmu^ 
millions of which are in use in the b^ iactoriea^ 
being replaced when their thread is exhausted. 
The machines are worked solely by men 
boys assisting them by filling the bobbins 
with thread. They work in two shifts, and 
are paid by the piece, so much per ** rack,"* 
the latter consisting of 240 meshes. Their 
hours are rather peculiar. The first shift 
comes on at four in the morning, and works 
until nine, when the second shift comes on 
until one. From one to six the first shift is 
again at work, and the second fi"om six to 
twelve. Thus each works ten hours a day, 
and the machines are idle only four hours. 

The above description of a lace machine 
applies only to the making of net, those for 
pattern lace being more intricate and having 
fitted to them the Jacquard apparatus, on 
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which, as in fancy weaving, the cards act and 
give U> the w;irp threads the varying move- 
ments required by the pattern. Standing in 
front of such a miiciiine, one .sees a long row 
of bobbins passing to and fro through the 
thousands of thread?, forming the warp with 
the regularity of a jjendulum, the pattern 
appearing above after having mechanically 
undergone its ivontierful transformation from 
mere thread. The machines are ivorlvcd their 
whole length, lacing threads which are after- 
wards drawn out connecting the widths. 



the machine revohes. Hence it is taken in 
huge baskets to the " piece-room," \vhere the 
required shade and colour is indicated by a 
ticket fastened t'j the bundle of the fabric 
In the "dipping-njom " it is placed in a 
mixture of gum, starch, size, and colouring 
(naterials, being afterwards squeezed between 
wooden roller.s. Sometimes, however, the 
web is at once fastened on a frame and the 
■'dress" put on the edge and spread over 
with brushes, this being done by a class of 
young workers known as "wetters." Owing to 
the extremely delicate nature tif the fabric 
it has to be handled with verj' great care. 

process takes place in what is 
iwn as the stretching, drying. 




While piain net Is mostly made 
in the larger factories, fancy Incu 
is popular with those manufac- 
turers who have only a small number of 
machines each. The Curtain machines are 
.still more bewildering t-i watch, additional 
threads being iised.anri the Jacquard working 
from overhead instead of ;is in the Levers, 
from the end of the machine. The large 
firms, too, have their own sjjccial mechanisms, 
the secrets of which they guard most jealously. 
l'"rom the machines tiie fabric is handed 
over to the finishers, mostly women and 
girls, whose work is, as we have noted, 
generally carried nn in .separate establish- 
ments managed by different firms. The first 
process is that of hleachtug, the feature of 
which is tiie interesting wa\- in which the 
superfluous m.iisture is removed. The mechan- 
ism consists rif a cylindrical vessel of wire 
gaii/e in wliich the lace is placed, the watei" 
being driven off by the rapidity with which 



or dressing room. It is of verj' great length, 
from 200 to 400 feet, and is occupied by two 
parallel boriiiontal frames, with an ingenious 
arrangement of fans overhead. The frames 
consist of two rails, between which the lace 
is pulled and fastened by girls, who are re- 
markably expert at the work. By means of 
a winch-handle they gently .stretch nut the 
web until all the meshes are open, delicatelv 
re-adjusting the rails from time to time, as, 
in the case of lace cnade from cotton thread, 
the net " swags," or stretches, in drying. 
Ladies' veils, eighty yards long and si.x 
or seven yards wide, beautifully designed 
curtain.s, and narrow lace for neck and under- 
wear arc here seen extending the whole 
length of the room, the threads which divide 
them U]) into the familiar patterns being just 
traceable. 
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Another very interesting class oi lacc- 
workers are the " menders." Their duty is ti) 
examine minutely every part of the faljric 
and repair broken threads and other defect.s. 
The work naturally needs fjood lrf;ht and 
keen eyesight. To aid them the girls uear 
black or blue aprons when dealing with white 
lace, and white aprons when mending the 
black fabric. They sit on low stools, and 
examine the lace by bringing it over their 
knees. There are also the " drawers," who 
draw out the threads which .separate the 
patterns as they are made the width of the 
machine; the " clipiiers," who clip round the 
shaped edges of some kinds of lace ; the 
"purlers," who put a fine edge upon it; and 



fin.^lly. tlio-^e who mil the narrow lace on the 
cards and i)ack up the curtains ready for sale. 
A very high degree of [x;rfection has now 
been attained in the manufacture, and only 
experts can state with C(mfidence whether 
any particular s|x;cimen is really hand-made 
Spanish lace. c<)stly Harcelona, Hrussels 
necdlc|K)inl, black Chantilh', or the remarkable 
imitative pnwluction of the newest type of 
machine, h'oreign competition has, for some 
years, been very keen, the (jerman factories 
turning out increasing quantities of cotton 
lace, and Calais and other i'rench towns 
devoting themselves to the silk fabric. But 
Xuttingham machines are ^till unexcelled, 
and they arc best worked by native hands. 
K r. I'OINTUX, Ii,A. 





. ^niTr^- --sck^ and 



7 ■: - -: ' ■ - ■■=.-. 1- Vi3.-.-::y -h:-:o6ed in 

-'. -.--.— ; - T -y^-.i^-- I: is Eientkmed 
-■ ; i Tr--i~rT.;. b-jt v. hit ba« there 

:.-;-. -.::■.:. Tr.'j r.i~r :- derived from 
■■ . ■: • - 7". ■ -cb.r..' ar.:: fr-om that it 
':.■■: '-j-jiT. '.:.-., v-i :ha; i: ;> :o tbe Crftic 
-/:■.■..'.-. ': -.-.': ".h'j irt:~'e ;i.^Il This \-iew 
- :.-.'.- i r.;-.: -:r'.-r. i^-thcr.ec b>- the fact that 
t:.': ■::^T'^':< ^r.':v.\: -T. ' f -.-ap is a referencs 
iv, !':::_. :- :;- txi-:-;r.ce among the Gauls. 
V, ';,', ],:-::,-ir-/: it !>■ Tn :;■ 'at's fat and the 
;i-),';- ..f :!.■; iy.-._ch tree. Amony the ruh-:s of 
l''.iii!j';ii v.:!- i<v.;A a S'lap factory*, with a 
<)i;.irjt;:v- of -oa]j in a ixrrfoct ,-Iate of pre- 
'T\.iti'.ti. .Xi.C'pniini; t'. '.r.e writer, the date 
'.f llii' iutr-iliiclioii (.r >oa]) into Britain was 
■ ■.rin'Aliirrc ;ilii>iit tilt fourtetnth ccilturj'. 
H'I'.ii: th.it liiii'.- it wnulii apiJear as if fullers' 
ciLith iv.is ■.111.- iif thu principal deter-jenis 
rni[ili>yi-d, Ir.dtM'd, wc find it wa.-^ regarded 
:is -o v;ilu;il>li; tliat it was made contraband 
an<l its c\|)iirlalion illctjal. 

Of thu develi)piTiciit of the manufacture 
iind USL- of soap there is little known. As 
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early as llic ninth ccntnry, Marsciilcs, which 
had the advantage of bcinjr silnalctl in 
convenient proximity to the raw materials 
useil in tlie maniiiactnre. did an extensive 
trade. The Tirst patent fur the improvccnent 
of thi: niannfactiire nf soap in this conntry 
seems t^ have been r.btarnai in 1622. In 
that year a 
companj- was 
granted a 
monopoly ijf 
the trade in 
Britain, payiiii; 
for the privi- 
lege i20,ooo 
per annum for 
3,000 tons of 
soap, or nearl)- 



[X)und was levied on the commodity. In 
1816 the dnty 011 hard soa]> wa.s as hi;^h 
as 3d. |)er lb. This was the smnniit of the 
imposition which was gradiiallj- reduced and 
aljiilished in 1S55. 

The miino])ol\- first, and then the tax, no 
doubt had the effect of kee[>in,L,' down the 
iiiMimptioii of 




■VI. per Ih. Tn.Jible ensued, 
refused to join liie -rouil 
Kin- lia<l t.'. ..r<kr thai all 
examined by the o.miiany. 
manufacturer- wi-n- -iMlrin ei 
and iinpri-ipnmriu h\ tlu- 



f.r 



Ki 



l!,':-. it >an be 
I- !hr indusirv 

. Million. ..( 



of the po,>r m.'ii dvin;.; in pri-.n. A frw ]..u- tinir, ii ii,i:-l 1., 

ye;ir,lat<T ihem..nop..ly was ..urr.-niluv.lf..r ],;„ hrld ilie it-1 o!.t. 

the sum of y.^oxy-vi. 'ihe SM;ip.mal-ur. Ii..m- sa-nled .-..ap-. l.m llrii.ii 

ever, had not yet reache<i the end of hi. the p.ilni for laimdr\- r- 

troubles, for in 171 i a tax of a peim>- in the past i\«/.vn years or so. h 
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1 mafic K''C"t hea'lvvay in the tfu'lct snap 
business, nnA so m;irkcrl ha< been thfs 
advance that thft pr'-mier ixisition of France 
is serkrtisly threatcncfl. 

Befr»re proceedinti t') an inspection of a 
gttat »«ip factory, .somethin<; must be .laid 
ftf (he chemistry of the subject. I'rifir to 
the researches of the FrcTich .scientists, 
t^blanc anrl (hevrciil, the manufacture of 
Sfjup was 1ar<;ely haphazard ; it Mas certainly 
wastcfirl. To I/jblanc's prr-cess for the 
fnnnufactiire of s'rfia from common .salt the 
Wfflp-maVer probal)Iy fiwes more than to any 
fther thinf;. Chevreul's achievement was 
ti> Hfislyse the constituents of fatty Ixxlies 
H(i(I to discover lite process for tlicir .sejiara- 
tUm. As a restill, Die iiuhistry was placed 
(((Krti n scientific basis. 

It would, of coiirsf;. lie out of place to 
enter into details ret;ardint; the teclmicalitics 
tif (he subject. Itesides, tlicrre are soajis 
Itiriiffnerable. each flirTerint; in some particular 
from llie rrfhrr; thus the tcrluiical aspect 
bec'iiiics a very lar^;e one. Tlvn, too, the 
Bonp-iiialvi-r. wUn i'^ U'tt the least shrewd 
fltnitiii; men nf nmnnenc, is not dispnsed 
to n-M-al tln' snn'ls -.1" his trade, Hut wilh- 
oiit iiidulMinn in Ihr- in>stiTi<-s of chemieal 
phrase.i|n^;y. «rimi' irliM vaii he ^iveii as to 
what K'"""' '" make the simp we daily use. 
hi Itius limiting i iiirselvcs. wc lu-ed have no 
fear nf ilividj;inti tr.-uio secrets, for. after all, 
the nnUnary eimsliluents of soap are things 
of cuiiiinuit knowledge. For liard soaps, 



tallow and the marc solid 

vegetable bis aic cfai^i.' 
lised, while for soft soap 
seed or fish oils arc the 
principal ingredients^ 
These fats, it may be 
necessarj' to explain, aie 
mixtures of -iaiLs with 
i^iycerine aa a biise. N'ow 
by .ictin;^ upon the tats 
iiitherwith s(4a or potash 
the ^dycerine is removed, 
and tlie remaining' &Cty 
acid.s unite wilii the soda, 
■ ■r poL-L-^h to form soapi 
Fiir hard soap the agent 
empinyeil to separate the 
ijlycerine from the &lty 
acids is *xla. and fijr 
Sijft soap potash. Though really the chief 
cleansing o:)nstituents in soap, these alkalieSy 
fififia and pi.ta.sh, are hy themsel\.-es very 
rlestructiv e. The fattj- acids are thus the 
criating of the pill ; or rather, it should be 
put, the>- neutralise the effect of the alkalies^ 
which consequently carrj- out their cleansing 
mission without harm to the article undo* 
treatmenL 

Soap has been usefully defined as a sort 
of ma<jazine of alkali which it gives up in 
the exact quantity required at any moment 
when it is rubbed with water Bad soap 
i.s that which sets free the cleansing but 
injurious alkali too rapidly. A good soap 
frc-es the alkali slowly, and accomplishes its 
work in happy union with the fatty matter, 
which has a certain effect in preparing the 
way ff>r the alkali. It comes about, therefore, 
that the object of the soap manufacturer 
must be to brin(r about such a blending of 
alkalies and fatty acids that in the completed 
article the daiij^erous elements, while sufB' 
ciently powerful for clean.sing purposes, will 
Ik; .so far neutralised as to be innocuous. 

Ajjart from the alkalies, the ingredients 
which (JO to the making of soap hail from 
the four quarters of the globe. Tallow 
whicli is the most important of the fathr 
acids employed, comes from Russia, Australia, 
and the Americas — from the cattle-rearing 
countries, in fact. Then among the oils 
used are those deri\^ from the palm, the 
palm kernel, cocoa-nut, the olive, ground nut. 
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linseed, cotton seed, etc. : the very mention of 
such names .seems to brinjf lis into contact 
with the most distant and some (if the least 
invitinjj parts of the world. Resin is another 
ingredient which has the eflect of rendering 
the soap inore readily soluble, and helps to 
raise a pleasant lather. 

The preparation of thcs'j various ingre- 
dients for the soap manufacturer are industries 
in them.sclves, though in some cases oil 
factories are run in connection with soap- 
making works. Generally, however, it may- 
be .said that the manufacturer buys his 
materials ready for mixing. They are carried 
in barrels, out of which the soap-maker melts 
the fat b\' means of jets of steam. The 
liquid is then run int<) tanks, where all im- 
purities are carefully removed. 

The ne.\t stage is the all-impurtant one 
of boiling ; and here we get in touch with 
the actual workin.;. ICntcr, then, the b )iling 
room. The atmosphere is hot and humid and 
fragrant, reminiscent somewhat of washing- 
day. The huge square pans, each ca])able 
of holding some si.xty tons of material, are 
ranged in a d(iuble row. Si>me, you observe, 
are empty, save for a thickish remnant like 
a yellow scum that bubbles slowly ami 
sullenly. 

Standing by each of the full pans is a vcr\' 
warm and watchful attendant armed with a 
long .spoon — a verv long .spoon indeetl. W ith 
this from time to time he .stir.i the steaming 
mass, which bears a 
striking resemblance to 
butter-scotch, and at in- 
tervals he throws in a 
few shovelfuls of salt from 
a heap by his side. To 
the eye of the nutsido 
observer, there is nut 
much that is illuminating 
in watching the boiling 
process. Only to the 
expert arc the signs of 
gradual sa po n i fi c a 1 1 1 1 n 
easily apparent. I'roUahly 
what .strikes the outsider 
most is the curious de- 
meanour of the soa|) at 
this stage. For a mouient, 
perhap.s. the mass of 
yellow matter steams 



quietly with scarce a tremor; then suddenly 
a crater opens in the centre of the pan and a 
violent eruption ensues, the .splashes of lava, 
ulii^s boiliiig soap, falling with an angry flop. 
Tending a pan is not, however, a dangerous 
occupation, though it calls for con.stant care 
and alertness. 

The heat for boiling purpo.ses is nowadays 
almost universally applied by steam injected 
directly into the pans through a coil of 
perforated pipes, one of the advantages of 
this method being that the .steam keeps the 
Contents of the pan continually in motion. 
There are in the boiling of ordinary hard 
.soap actuallj- three stages. After the first 
boiling, which completes the saixjnificatlon 
of the fat, salt is thrown in to sejjarate the 
glycerine and other impurities. Steam is 
then shut olT, and the contents are allowed 
to .settle. The impurities fall to tlie bottom, 
and are drained off This done, a little 
water, resin, and more sr)da or potasli are 
added. When the resin has been saponified, 
salt is again thrown in, again the contents 
are allowed to settle, and the innjurities are 
drained o^^. Then follows another boiling 
with soda or potash, and the soap may be 
said to be made, the whole pnjcess having 
occu])ied about a \\eek. 

Still there is much to be done before the 
lady receives her .^-tamjied and highl\- finished 
tablet, or the washerwom.in hur'iunnhle bar. 
I'roin the boiling paii^, \\\\\<i\\ are generally 
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STAMI'INO TOILET SOAI". 

on an upper floor, run long wooden shoots, 
and down these the liquid soap is drawn off. 
At this stage some soaps are scented, some 
coloured, and some receive ingredients which 
result in cheapening them. But for most 
there is a direct road from the boiling pan 
to the cooling frame. These frames are 
about five feet high, and hold about fifteen 
hundredweight of soap. They are made of 
iron, the sides and ends being clamped to- 
gether so that they can be removed, leaving 
a solid bUK;k of soap ready 
for cutting up. The cooling 
prejcess naturally depends 
on the weather, but it 
generally occupies four or 
five days. While the soap 
is .standing in the frames 
slight pressure is applied 
t(j it from the top to 
ncMidify it completely. 

In a large factory, such 
as that of Messrs, Lever 
lirothers at Port Sunlight, 
the cfjoling nMim is an 
interesting and busy scene. 
When the frames have 
been removed fn>m the 
solid soap, the workman 
scLi about the cutting up 
of the great blocks. For 



this purpose he employ's a machine 
consisting of an upright frame which 
is furnished with trans\-erse wires, and 
these by means of a wheel and chain 
are drawn through the soap, cutting it 
up into >labs of the thickness desired. 
The slabs, cream\- and beautiful, like 
new cheeses, are hurried along to an- 
other machine, where tlicv are cut into 
bars. The mechanism which performs 
this operation is a lever frame on which 
are strung vertical wires that are dran-n 
through the soap. The bars are after- 
wards piled in such a manner as to 
let the air circulate freely about them. 
A da\- or two of this exposure fits 
them for packing and for use. 

Here we maj- take lea^-e of the 

]aundr\' soap, or rather of those soaps 

that are put on the market without the 

artistic finish we associate with the 

usual toilet soap. When the further 

processes applied to the superior kinds of 

soaps are to be gone through the bars are 

conveyed to another department. Here, 

first of all, the soap is thoroughly dried. 

This is done by passing the bars into a 

machine which cuts them up into ribbons, 

and carries these ribbons along through hot 

air till the moisture is removed. At this 

stage the soap feels to the hand not unlike 

wood sha\ings. 

Scenting and colouring are the next opera- 
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tions. In perfuming, essential oils are most 
commonly used in combinations, and the aim 
of the |)LTfumcr Is so to blend the oils that 
the distinctive odours are retained and 
rendered cftective without harming the tout 
ensemble. Among the oils most frequently 
employed are oil of lavender, spike oil, 
citronellc oil, oil of thyme, and oil of China 
cinnamon. In the matter of colours we are 
all acquainted in some degree with the variety 
which the soap-maker produces. Formerly 
the manufacturer was restricted to mineral 
pigment-s, which had a tendency to colour 
unequally and to 
fade on exposure 
to light. Coal- 
tar colours, how- 
ever, which are 
now employed, 
have made it 
possible to pro- 
duce the most 
varied, beautiful, 
and lastinjr tints. 
When the soap 
falls from the 
drying machine, 
it is carried in 
quantities, ac- 
cording to the 
system in vogue 
in the factory, to 
the perfumer and 
colourist. He, as 
the result of 

careful experiments and tests, has his materials 
in readiness, and pours the necessary- quantity 
among the creamy white soap. As one 
watches the oi^eration, one is surprised at the 
small amount of perfume and colour that is 
required to permeate the mass. Of colour, for 
example, ten or twelve ounces suffice for ten 
hundredweijrht. Thoroughly to work in the 
perfume and colour, the soap is taken to the 
crushing mill, where by passing through a 
series of heavy rollers it is brou^dit into a 
pasty condition. Again it is cut up into 
ribbons, and pours out of the mill like a tinted 
waterfall— a charcning sight. This unifnrmly 
perfumed and coloured soap is forced through 
a tube to mould it into a continuous bar. which 
is cut into lengths for stamping as tablets. 



Of the stamping of soap little need be 
said. It is accomplished either b\' .steam or 
hand worked machines which are operated 
by boj-s or girls. The highly finished tab- 
lets of toilet soap are generally stamped 
by hand machines. Nor is it necessary 
to dilate on the wrapping of the .soap, on 
which so much art is nowadays expended. 
Wrapping, packing, etc., are the minor 
operations of every firm dealing in household 
requisites of convenient size. The work has 
been on all hands brought to a high state 
of perfection, and the rapidity with which 




the girls and boys manipulate the \arious 
articles is amazing. 

The lot of the wnrker in a soap factory 
is com]>arativcly pleasant, though, r)f cour.se, 
much depends on the character of the accom- 
modation provideil fiir him. In the larger 
factories, the condiiions are excellent, and the 
worker has little to complain .if Then, all 
things consiflercd, tlie work is not particularly 
trying. The so.ip-lmiler rtfiuires to have an 
intimate acqnaintance with the appearance 
of lit~ material, so ihat he may obsene the 
signs of gradual sajionitlcation ; but, with the 
exce]>tion nf the chcmi-^try >>{ soap and the 
Colouring and ]iL-rfuniirig, machinery is .so 
largely u^ed that the worker has a clean, 
healthy, and comparatively easy task. 

John Macleay. 
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LONDON is hardly a city of marts in 
the same detrrce as Paris, for in the 
French capital the markets are largely 
used for retail purjyises. and the number of 
both buj'crs and .sellers whu frequent them 
is no doubt considerabl)' {greater, relatively 
to the |)r)[)ulation, than in the case of 
London. None the less do the markets 
of our capital hold a jitace in its life 
of which no mere words can convej- an 
adequate sense. The exact number i>f 
"hands" for uhom they find employment 
is not ascertainable, for as a nation »'e 
have no pa.ssiim for statistics. But cal- 
culating from the known to the unknown, 
there can be little doubt, I think, that in 
one capacity or another — as members of 
the ailininistrativc stiifiTs, [jorters, carriers, 
sale.smen, slau|fhtermen, flrmcrs, and so 
forth — fully twenty thousand men earn tlieir 
daily breful as market workers. 



Of all the markets of London, tht 
interestin<; is Billingsgate, in the shai 
London Bridge. True, the BilUngsgal 
fags who, to u.se Addison's euphemisn 
so prone to " debates," have disapf 
and the market is no longer the p! 
was when an auctioneer ran the r 
being knocked down by a fair 
unless he knocked down the iish t 
The ix>rters, in their dirty white si 
and with their well-lined hats, an 
more pugnacious than their fellows in 
markets, nor is their vernacular in 1 
repute for raciness and ligour. Still, 
busiest hours, from five o'clock to nin 
tnarket offers a scene which for anin 
and character can hardly be matched 
where in London. How it is that, 
e\erj'f>ne getting in everj'one else's 
and acting on the assumption thai 
market was made primarily for htmsel 




AT BILLLNGSGATE MAKKET. 



THE MARKETS OK THE METROPOLIS. 



251 



fish ever finds its way into the market and 
finds its way out again, is one of the puzzles 
of our social organisation. 

The confusion, however, is a good deal 
less chaotic than the unsophisticated observer 
supposes. Else would it be impossible f.ir 
470 tons of fish to change hands h!;re 
e\-er}- daj-. Ten j-cars ago 144,000 tons of 
fish passed through the mark-L't in twelve 
months ; at the present time the quantity 
verges upon 150,000 tons. Of this, about 
one-third is brought from the fishing-fleets 
in the X<n-th Sea by the long, swift 
steamers that steal up the Thames during 
th:- night; the other two-thirds arc: railway 
borne, and are brought here from the 
termini in the vans that throng the sur- 
rounding streets. \or have the journeyings 
of the produce of the nets ceased when 
it reaches the market. Much 
more of it finds it.s way to 
Hillingsgato than the ucccU 
of Li>ndon demand, and bv 
mid-day the surplus i.s 
whirled along b)' swifi 
into the proviiiccs 
to figure as the 
second course in 
the evening dinner 
in remote countr\' 
pkces. 

The burly por- 
t e r s, w h are 
licensed for a 
nominal fee bv 
the City Corpora- 
tion, number close upon 90O, and altogether 
some 1,200 [lersons find cmplovmeiit at 
Billingsgate, The porters are ])aid by tlie 
piece, and a stea<ly, industrious man often 
makes as much as £t, a week. Their work, 
though hard, is not unhealthy, ihnu-h it h,is 
a tendency to ])ro<iuce affections of the heart 
fnwn the strain of the heavy loads which 
the men have to handle Many of them, 
too, go bald at an early age as the result 
of carrying their burdens on their heaii-^, 
P'rom which it would appear that "head 
work" is n« more good for the hair than is 
brain work ! 

Of the history of Billingsgate I may not 
speak. Suffice it to say that at least as far 
back as the reign of Queen Elizabeth it was a 



general market, and that for the Ki.st two 
centuries it has been used entirely for the 
sale of fi.sh. The present market buildings, 
the work of the late Sir Horace Jones, 
were reared about a quarter of a century 
ago. when they superseded a much smaller 
structure. 

To the same architect London owes the 
most commodiou.s group of market buildings 
in this country. I speak, of course, of 
the Central Markets at Smithfield. which, 
with the a<lditions that have been made 
to them for the sale of fish, vegetables, 




;ii-\i] other comnn ditic'- --trctcii right down 
to l-'ar, iiigdon Street I he imrket is. how- 
ever, mainh for the -de of meat. A 
decade ago the inc it cU -old here was 
about .^oo.ooo tin- in weight now it is 
considerably o\ei 400000 ton- I'eihaps a 
lielter iilea of tlie volume of trade may 
be g.'Uhered from the fact that including 
the market-staff, abi.ut a hundrerl strong, 
between si.x and seven thousand men arc 
employed here, of whom abuut a thousand 
are licensed jiorters and me.it-carriers. At 
.SmilhfivliI bu-iness l)egins e\en earlier than 
at liillingsgate. The market gates are 
opened about the time when the v.itaries 
of fashion begin to think of going to bed. 
At four o'clock business has begun, and as 
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six approaches is in full swing and so 
remains until about eight. 

Large as is the scale of transactions at 
the Central Markets, there is no over- 
crowding. How different is the scene, with 
all its activity, from that which was wit- 
nessed before Sir Horace Jones's building 
was raised, and when Smithfield was the 
home of the old Cattle Market ! That 
until the middle of the nineteenth century 
the authorities should have allowed some 
two million animals to be driven through 
the streets of the City in the course of 
the vear on their wav to and from the 
Cattle Market says much for their con- 
servatism and for the tolerance of the 
public. At last, however, though the City 
Fathers were in favour of letting things 
alone, the public would have no more of 
it, and in 1855 the Cattle Market was 
removed to Copenhagen Fields, Islington, 
where the Corporation had enclosed for 
the purpose an area some thirty acres in 
extent. As things have turned out, the 
accommodation here provided is in excess of 
the requirements, owing to the development 
of the foreign meat trade. Business at 
Islington is still, however, conducted on a 
considerable, though a gradually diminish- 
ing scale. Toll is annually paid on six 
hundred thousand animals, and, including 
the licensed drovers, some fifteen hundred 
"hands" find more or less regular employ- 
ment here. A considerable proportion of 
the animals that chantre hands never leave 
the market alive. Thus in 1901 close upon 
I70,CHD0 cattle, sheep, and pigs ended their 
careers in the slaughter-houses belonging to 
the market. That the Veterinar\' Inspector 
and his staff subject all cattle entering the 
market to severe scrutiny, to ensure that such 
as are unfit for food shall not 'hwiX their way 
to our tables, may go without saying. In 
the course of the year some twcKe hundred 
carcasses or parts of carcasses are con- 
demned. Sure work is made of unsound 
animals, which are at once slaughtered and 
the carcasses destroN'cd. 

The most interesting feature of the 
Metropolitan Cattle Market to those who 
are not bent on the driving of bargains 
over live stock is the scrap market, held 
on Fridays. No one who has ever seen 



the bewildering variety of things exposed 
in this market for second-hand articles would 
ever think of attempting to answer the 
question, " What can be bought here ? " 
Rather would he say, " Ask me what can 
not be bought here." 

It is curious to find from Mr. Charles 
l^ooth's monumental work on " Life and 
Labour of the People in London," which 
is a mine of information on the markets 
of London in their industrial aspect, that 
the drovers licensed by the City Corpora- 
tion are for the most part not country- 
bred but Londoners. They begin, it .seems, 
as ()chrc-bo)s — that is, they mark beasts 
for the butchers with ochre. On reaching 
years of discretion, having picked up a 
knowledge of the drovers' craft, they obtain 
from the Corporation, subject to the pay- 
ment of a small fee and to proof of good 
character, a licence, and so become full- 
fledged dro\'ers. 

When it became necessary under the 
Contagious Diseases (Animals) Act, 1869, 
to provide accommodation for the slaughter 
of foreign animals brought into the Port 
of London, the City Corporation acquired 
the larger part of the old dockxard at 
Deptford, and spent nearly i^ 150,000 in 
adapting it to its new uses, in addition to 
the ;f95,ooo paid for the property. At 
present about a quarter of a million animals 
are landed at the jetties in the course of 
the N'car, but the number varies a irood 
deal ; and two \-ears a*J:o, !)efore the im- 
portation of cattle from Argentina was 
|)rohil)itc(l owing to an outbreak of foot- 
and-mouth disease, it was close upon half- 
a-milh'oii. As all animals landed here have 
to be killed in the market within ten davs 
of their arrival, it is not surprising that 
there are as many as scxenty slaughter- 
houses, or that over a thousand men are 
enij)loyecl in connection with the market. 
Co\erc(l lairai;e is pro\ifle(l for S.lkk) bul- 
locks anrl 20,ooo shcrj), and, including 
extensions, the refrigerating chamlxTs allow 
of 4,000 nicies of beef being chilled every 
t\vent}'-four hours. 

All the markets mentioned hitherto are 
the property of the City Corporation, and 
into the same categorv' comes the Leaden- 
hall Market, for poultry, game, etc., most 
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of it sold retail. The market really consists 
of a cnllectifjri of shops, and it finds 
employment for over ■;!>; hundred 
persons. 

The most important of the fruit. 
vegetable, and flower markets of 
London, Covent Garden, is in private 
oxvnership, being the property of the 
Dukes of Bed- 
ford, to whom 
it was granted by 
charter in 1661. 
Architecturally its 
finest feature is 
what is still often 
called the Floral 
Hall, adjoining the 
Covent Garden 
Theatre, but ffir 
some )"ears past 
this has been the 
home of the traffic 
in foreign fruit, and 
here are daily held 



auctions of fruits 
from foreign 
climes, such as 
pines, grape^ 
oranges, lemons, 
bananas, apples, 
and pears. " and 
so dd" infinitum^ 
In past years it 
was a customary 
ihinLj to see at 
Covent Garden 
strings of carri- 
ages in which 
ladies from the 
West Ya\A dro\'e 
to b u \- their 
flowers and frtiit 
for the day ; bttt 
in these days 
carriage folk 
prefer to mate 
their purchases aft 
the fruit a«4 
flower slioys 
which h atvW 
sprung «p adl 
over t}]e toaVL 
But the 1 
business of Covent Garden has probably t 
Many hundreds of p 
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licensed and unlicensed, are emplnycd here, 
and it is roughly estimated that, not reckon- 
ing the costers or the flower-girls who come 
here in the morning for their day's supplies, 
the number of persons employed at Covent 
Garden dots not fall short of five thousand. 
The great fruit and vegetable emporium 
for the Surrey side is the Borough Market, 
of which the revenue is appropriated to 
public purposes. The Spitalfields Market 
(for fruit and vegetables) resembles Covent 
Garden in being in private ownership and 
in having been chartered in the davs of 



Charles 11. Mention must also be made 
of the Shadwell Fish Market, belonging to 
the London Riverside F'ish Market Com- 
pany, of the Hide and Skin Market at 
Bermond.sey, and of the railway markets, 
such as the Great Northern Potato Market 
at York Road, King's Cross, and the Great 
Eastern Vegetable Market at Stratford. At 
the latter of these some .seventy thousand 
tons of vegetables, etc., are disposed of 
during the year, and the handling of this 
produce finds work for some three hundred 

'^^" W. \V. HUTCFIINdS. 
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WITH THE RAILWAY SIGNALMEN. 

TT is no exaggeration to state that the awav from train boys. The former must be 



signalman, above all other members of 
the great army of railwa>' workers, incurs the 
hea\-iest weight of responsibility. A tittle 
reflection and the fact becomes manifest ; for 
the engineman. who is popularly described as 
having the lives of passengers in his kejping, 
is himself in the hands of the signalman, on 
whose correct manipu- 
lation of the levers and 
untiring vigilance he 
implicitly relies. 

But the signalman 
is the railway official 
about whom the travel- 
ling public knows least. 
Whilst on duty he is 
cut offfnim the outside 
world, for the regulation 
that he must keep his 
cabin strictly private — 
a notice to which effect 
is always to be found 
on the door — is the 
most rigorously en- 
forced of railway 
ordinances. 

Many signalmen re- 
ceive an earl)' training 
in their duties — or, 
rather, first become 
acquainted with the 
nature of the latter — 
by acting as " train bovs 
signal boxes. " Train bins " 
at busy centres, where traffic exigencies 
compel the signalmen to be furnished with 
juvenile aides-de-camp, to write up the train 
books, which record the times at which ever\- 
train is accepted into the block section, 
signalled to pass, and cleared. Needless to 
say, this is the ver>- best training for a 
youngster who wishes to become a signal- 
man; for he soon learns ti> distinguish bell 
calls, and to understand the meaning and 
manipulation of the complex block telegraph 
instruments, repeaters, indicators, etc. 

Signalmen, however, are not evolved right 
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n-up men. of at least t«-ent\--three yean 
of age ; hence, when the latter have attained 
seventeen vears of age, they relinquish tl^ir 
train-bin- duties and become porters, lanqt- 
men, shunters, or perhaps humble membos 
of the clerical staff! In course of time these 
and other aspirants, mainK- drawn from the 
porter class, ccMnmence 
seriously stud^nng to 
qualify as signalman 
without. ho\ve%-er, ib- 
linquishing their 
present employtneoL 
The best place for Has 
study b in some nn- 
important conntry 
signal box, where the 
traffic is light, and 
where in consequence 
the men in char^ ha\'e 
time to impart practical 
instruction. Then, 
when a candidate thinks 
he has mastered the 
subject, he presents 
himself for examination 
by one of the com- 
pany's signalling in- 
spectors, who subjects 
him to a practical and 
written examination in 
the working of the 
double-line block system, and any other 
patent method of signalling — such as T>-ers's 
Electric Train Tablet, the Electric Train 
Staff, S>kes's Lock and Block, or the Spag- 
noletti instruments — which may be adopted 
on his company's system. Most companies 
now also insist upon the would-be signalman 
qualifying as a telegraphist ; at any rate, if 
he does not become skilled as such, none 
can hcjpe to rise abo\e the third-class rank. 

When a man passes his e.xamination be 
is appointed a third-class signalman, which 
means that his duties are confined to way- 
side cabins where there is little traffic and 
shunting. The next step is second-class 
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signalman, that places him in charge of main- 
line and small junction boxes ; and, finally, 
he is promoted to first-class signalman, which 
rank carries with it an appointment to the 
most important junction boxes in London 
and elsewhere. 

In order to explain the si^'nalman's duties, 
we must conduct the reader into the lofty, 
well-li-^htcd, and command in j,My ^^ituatal 
edifice in which he practises his craft. 

Entering the cabin, we find the lever frame 
placed parallel with the track, and imme- 
diately above it is a shelf on which stand the 
block, telegraph, and bell instruments ; wliile 
above the shelf hang.-; a coloured chart show- 
ing the tracks, sidings, switches, and signals 
controlled by this ])articu!ar cabin. The 
levers in the frame — the number, of cimrse, 
varies with the si/e and importance of the 
cabin — have each a brass plate inscribed 
with a number corres|>i Hiding to that which 
numerically signifies its ))ositinn on the churl 
above ; while on the far side of the frame is ,1 
board running parallel, im which is in-^cribed 
what each lever is — " L'p home." " iJnwn 
distant," "Slocum branch starting," "Main 
line cro.ss-over," etc. It will be noticed tliat, 
with the exception of handle and spring 
i:atch, the levers are painted diflerent colours. 



The following is the standard 
colour arrangement : — Red for 
home " semaphores, green for 
distant.s," black for switches, 
white fi)r .spare levers, and fancy hoops for 
anything out of the ordinary. In junction 
boxes it will further be observed that many 
of the levers have numbers painted on their 
sides — nt>t one num!x;r only, but in some 
cases from half a cio/eii to sixteen. These 
numbers refer to the interlocking apparatus. 
Ik-fore the numbered le\cr can be moved, 
each of the levers ti> which the mimbers refer 
has first to be mmcd in the order scheiUiled. 

Of the two bell instruments fi>r the up and 
down tracks rcspeclivel\', each possesses a 
different time, or, rather, the U])-line iiistru- 
ment sounds a Ijell, the dnwii one a gong. 

.So man\- different patterns nf block ap- 
paratus are in use that it would be impossible 
to descrilx; them all in detail; thimgh, of 
course, the sjiecial instruments b)- which each 
is represented have n^ their object the i:cular 
definiti'in <if the empty or occupied ccuidition 
of the block section, which is achieved either 
by needles, model semaphore arms, <,r suit- 
aijK- in-crilx:d shutters. 

The line is divided into section., varying in 
length acciirdiii;; in the amount uf traffic that 
has to be pa—vd "ver it— the thicker the 
traffic the shorter the blocks— and a signal 
cabin is placed at the termination of each 
section. Broadly speaking, the dial of a 
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block tel^raph instrument indicates one or 
other of the following facts, viz.: "Line clear," 
"Train on line," "Line blocked." Sometimes 
it is a needle which does this; sometimes it is 
a miniature semaphore signal; and sometimes 
it is an arrangement of differently coloured 
and worded shutters, which revolve round 
an aperture in a green blind. The normal 
position of the block instrument shows the 
line blocked. Xow let us suppose that A 
wishes to jDass a train into the section A li. 
He notifies H of his wish ; and B, having 
ascertained that the section b c is clear, 
signals back " Line clear." As the train 
enters the section A u, A signals to B, " Train 
on line." B repeats that signal to C as the 
train passes his own box, and at the same 
time signals back to A, "Line blocked," 
which A takes as a receipt, delivering him 
from all further responsibility for that 
particular train. 

The communications between any two 
signalmen are always heralded by bell calls, 
for which there exists one uniform code, 
describing the nature of the train. Thus one 
beat call s. at tent ion ; four, given consecutively, 
means " Is line clear for express passenger?"; 
five, given i — 4, " Is line clear for express 
goods?" ; and two consecutively, " Train 



entering section." There are also arrange- 
ments of beats signifying " Obstruction! 
Danger ! " " Vehicles running away on wrong 
{or right) line," " Stop and examine train," etc. 
With few exceptions, all bell signals must be 
acknowledged b)' exact repetition. 

But signalling alone cannot ensure Ae 
safety of a train. The track itself, bristling 
with switches, cross-overs, and sidings, must 
first be prepared for it. This is provided for 
by intricate mechanisms, which interlock the 
signals and switches, and thus establish the 
principle of the signalman being compelled to 
set a road before he can unlock it. Conse- 
quently the most wonderful mechanical part 
of a junction signal box lies hidden from 
sight underneath the lever floor, and here llie 
maze of plungers, rods, and cranks have the 
effect of creating a system incapaUe of 
producing discord. 

Concerning the safety appliances that exist 
in the track itself for ensuring the ccwrect 
working of switches, we have only space to 
mention the facing point lock and duplex 
detector, which bolts the tongues of sted in 
one position or the other; the locking bar — 
a long flat bar lying along the edge of the 
rail, close to a switch — which, each time the 
switch is moved, must be raised above lail 
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level, and therefore prevents a switch being 
moved whilst a train is passing over it ; and 
another form of detector bar, which locks the 
ingress to tracks already occupied by a train. 
We must now say a few words about those 
apparatus which make the trains provide for 
their own safety by automatically telegraph- 
ing their passage through a block section. 
The most famous of the.se systems is 
" Sykes's Electric Lock and lilock," the 



free : but when it reads " Blocked," the lever 
is locked. It is thus impossible for one 
signalman to organise a collision. 

Coming to the working of single-track 
railways, there are several apparatus which 
prevent more than one train being between 
any two block .stations at the same time, and, 
when no train is in the section, to admit of a 
train being started from either end. A staff 
or tablet must be carried with each train, and 
this form of tally can only be issued by the 
>ignahnan to the driver from electrically 
controlled machines, so arranged that it is 
impi.issible for more than one tally to be got 
out of two machines taken together at the 
^ time. "Tvc-rs's Kiectric Train Tablet" 




object of which is to prevent more th; 
train being between two signal boxes on the 
same track at the same time. Thi.s is 
accomplished by a signalman not being able 
to lower the signal controlling the entrance 
to the block .section ahead until that signal 
has been electrically released by the signal- 
man at tlie box in advance, who cannot <•> 
release the signal until the ])rcceding train 
has pa.ssed over a rail contact in advance 
of his own starting signal and tiiat signal has 
been put to "danger." In the signal cabin 
f.vo indicators arc placed, one reading either 
" Line clear" or " Line blocked," and referring 
to the condition of the section ahead ; tiie 
other reading " Train on line " or " Train 
passed," and referring to the .section in rear. 
The former indicator is connected wiln the 
lock in such a manner that, when it re;ids 
"Clear," the lock is lifted and the lever is 



and tlic "l^ectric Train Staff" are the two 
principal systems in vogue. In order to 
obviate the sto])j)age of a train whilst the 
dri\er anil signalman exchange tallies. s])ecial 
apparatus arc now provided so that the 
o[)eration may be ])erformcd in sjiecd. 
Someliines (he tablets are placed in leathern 
pouclies and hung on rings, through which 
tliL- two Mien respectively thrust their arms; 
a Scutch railwaj- makes use of an apjiaratus, 
known as the ■' snap|M.T," which exchanges 
tablets autiijnatically nn very much the same 
principle as the mail bags are caught ujj and 
set (!own in nets; and there are various forms 
of non-automatic "catchers" and "deliverers" 
placed alongside the track. 
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Ta return to the mteribr of aigtad cabtna, 
there are,, as a rule, many other dial instm- 
ments to be noticed in addition Ut the block 
tdegfapb ones. Where signals are hidden 
Ai»m view of the men in charge, an instru- 
ni, jfi the form of a miniature 3emaphf)re, 
figkcal -ibove the lever to which it refers, 
repeat? Ihe working' of the real arm ; while 
toother instrument is for use at night, when a 
^ lamp showing a red or green light respectively 
,. Indicates the " on " and " off" position of the 
n. 'the lamp repeater is a very ingenious 
' *pp«Tat»s. Over 
ifit flame of the 
tlltnp i* n tongue 
of metal, which, 
•f long AH it 
nmains hf>t. re- 
OWins bent, owing 
to the unequal 
contraction of 
the metals com- 
poiiing it. If the 
lamp goes out, 
ttie . tongue cools 
and straightens 
until It touches a 
button, which sets 
a bell ringing in 
the repeater, and 
changes a shutter 
IllKribed " IJght 
In " to one in- 
acrtbed " Light 
out" Again, ;it 
the great boxes which guard important 
termini there arc " train dcscribers " — that is, 
dials Inscribed with the names of tlic traffic 
dealt with, the nature of what is approach- 
ing being signified by the pointing of a 
heedlc — which obviate the use of multi- 
tudinous bell calls. 

The walls of signal cabins arc pa|>ered with 
official literature — these are the regulations 
for working the block instruments ; a list of 
the platclaj-crs (and their addresses) who are 
available for fog dut>' ; a working time-tabie. 
ihowing the exact hour at which ever)- kind 
of train is timed to pass the boK in question ; 
and a sheaf of the current month's notices, 
>|}eci(ying the arrangements tnade for the 
tpecial, excursion, and ballast trains, together 
with warnings as to what portions of the 





pemianent way taxy be mitfc.1 icpa>R. Witb 
the foregoing particiitais the li^ii iTmin m 
expected to be fiilly acquainted, and be 
is periodkally examined in the same bgr 
travelling inspectors. 

The three largest signal boxes in tbe 
country are London Bridge (Brightoa Hue) 
North Cabin, 280 levers ; Waterloo A Box, 
250 levers ; and Liverpool Street West 
Box, Z40 levers. The London Bridge and 
Waterloo boxes have each a staff of ten 
signalmen, who work in sinfts, four in the 
dayttme and two 
at night ; while 
at Liverpool 
Street, during the 
busiest hours of 
the day, there are 
as many as 6ve 
men on du^ to- 
gether. Each 
box has also a 
staff of train 
boys, who cany ■ 
messages, attend 
to the telephcMMS, ' 
and write up the 
train books. In 
the course of 
twelve months 
the number of 
^^ lever movements 

made in these 
:s. mammoth signal 

boxes attains 
several millions ; for they deal with from 
600 to 1, 100 trains per twenty-four hours, 
not counting light engines, and there is an 
average of fully a score of lever movements 
to each train. And the pull of each lever 
is a hea\y one, even to a strong man. 

Lastly, a few lines about the great fog 
problem. In foggy weather all the fore- 
going arrangements are liable to be nullified 
by the driver's inability to see the signals; 
and, accordingly, some method of sound 
signalling has to be substituted. A primitive 
procedure, still widely utilised, consists <^ 
posting men at the side of the track close 
to the signal posts, where th^ can see the 
position of the arms. Whilst the latter 
are at danger, they ke^ a d^ooator or 
detimators on the metak, the expioaion of 
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which warns the driver, and when the arms 
drop the detonators are removed. A fog 
detonator or torpedo is merely a little disc 
filled with detonating powder and provided 
with tin .straps that are bent down to ciasp 
over the top of the rail. This .service, need- 
less to saj', involves considerable danger to 
the men, and great ex[>ense to the com- 
panies — the bill for a bad fog will run into 
many hundreds of pounds. In the neigh- 
bourhood of London and other lai^e towns 
it is now usual for signals to have miniature 
replicas on the ground, so that the men can 
have the position of the arm.s on the tall 
posts abo\e repeated under their no.-ics ; ftir, 
otherwise, in a really bad fog a "foggcr" 
would be comijellcd to climb the post he 
is guarding to ascertain whether the signal 
is " on " or " off." Again, in order to obviate 
the risks of the men being run over whilst 
fixing the detonators, one company at least — 
namely, the Great Eastern — has constructed 
what are termed fog pits in the permanent 
way. These pits are long narrow- trenches, 
about five feet deep, between a pair of run- 
ning tracks, and the miniature re[>caters are 
placed inside them. The foggers are jjosted 
in these pits, which are more or less sheltered, 
and are able to place the detonators on the 
metals without fear of being run over. 

There can be no doubt, however, that 
the fug-signalling problem will never be 
really mastered until a mechanical device 
takes the place of human agency. As a 
matter of fact, patents innumerable have 
been filed with this object in view. Some 
of them substitute a mechanical for a human 
arm in placing a dct<fnat<)r i.n the r;uls. 
For example, there is a 
magazine detonator ap- 
paratus connected to a 
signal lever in such a 
way that, when the arm 
is at danger, one deto- 
nator is carried forward 
by a plunger, ant! placed 
in such a (losition that 
it wilt be exploded by the 
depression of a hammer 
near the rail, which 
hammer is released bj- 
the leading pair of loco- 
motive wheels. If the 



detonator is exploded another one takes 
its place at the next movement of the signal 
lever. When tJie arm assumes the " clear " 
position, the detonator, if unexploded, is 
withdrawn to the magazine An apparatus 
on this principle is installed on the South- 
We.stern Company's line ,at Clapham Junc- 
tion, and works admirably. 

But the weak point of any such .system 
rests in the fact that the blow struck would 
be so tremendous that the pedals or triggers 
thus set would be liable to be easily thrown 
out of gear. Consequently, several electrical 
appliances have been devised to .surmount 
this difficulty. For example, there is one 
the essence of which is the establishment at 
the side of the track, and along the outer 
rail, of a magnetic field. An armature 
attached to the locomoti\-c is then carried 
through the magnetic field in the close 
neighbourhood of, but making no actual 
contact with, the magnets. In the armature 
there are two independent needles which, 
being deflected by the electric current, make 
a contact, and so ring a bell or perform 
some other operation to call the attention 
of the men on the footplate. Lastly, there 
is an electro- pneumatic automatic fog .syren. 
When a signal is at danger, the train on 
entering the section automatically starts this 
syren blowing, and the latter continues 
its warning note till the train arrives at the 
signal post, with the arm of which it is 
connected, though, of course, if the sign.il 
meanwhile drops to the "clear" jxjsition the 
syren ceases to blow. ^ q. Aiuiikk. 
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TO the question, " How is modem fur- 
niture produced ? " no single answjr is 
possible ; for the furniture trade is a 
trade of contrasts, and a description of the 
way in which one piece of furniture has been 
made might be wholly inaccurate as applied 
to another which, in appearance, is not ver>' 
dis.similar. In the furniture trade eighteenth 
century methods of production and twentieth 
century methods co-exist in a manner that is 
almost unique. It is quite possible that your 
drawing-room may contain a chair or cabinet 
that has been the object of the careful, almost 
loving, attention for a considerable time of 
two or three highly .skilled craftsmen, working 
with hand tools only in a small workshop, 
while your dining-room contains a sideboard 
that has been turned out in a few hours in 
a great steam factory in which the modern 
principle of the division of labour has been 
carried to the utmo-st possible limit, and 
the duties <)f the workmen have been 
chiefly confined to "feeding" the various 
machines — mar\'els of mechanical ingenuity 
— which have automatically performed nearly 
every part of the work, from the cutting up 
of the rough timber to the final decorative 
touches. Undoubtedly the present day ten- 



dency in this as in other trades is for 
machinery to displace hand labour, thou^ 
it may be regarded as certain that h^id 
work must alwajs play an important part 
in an industry which has an artistic as well 
as a commercial and utilitarian side. To 
think othenvise would be to despair of the 
artistic progress of the nation. 

There are few parts of the country where 
furniture making is not carried on to a 
greater or less extent, but, like so many other 
trades, it tends to concentrate in a few 
special localities. The London centre of the 
trade is Curtain Road, K.C., and the adjoining 
streets, which are largelj' given up to show- 
rooms and factories, though the quantity 
of furniture actually made in the locality is 
less than it was some j-ears ago, as many 
manufacturers have removed their worla 
to various outlying districts. Of late years, 
too, quite a little colony of furniture makers 
has sprung up in Bemers Street, W, In 
Tottenham Court Road there is an astonish- 
ing congregation of retail shops, a circum- 
stance which makes the thoroughfare very 
attractive to engaged couples, but very little 
of the furniture shown is made here. Of 
provincial centres the most important and 
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interesting is High Wycombe, the famous 
chair-making town, which we have already 
dealt with in a separate article. At Glasgow 
and Beith, in Birmingham and the neighbour- 
hood, and in the West of England (especially 
Bristol, Barnstaple, and Bath) the trade is 
also carried on \-ery extensively. 

A corollary to the widespread adoption of 
machinery is the subdivision of the trade Into 
sections, so that one manufacturer, instead of 
making all kinds of furniture, will confine his 
enei^ies to cjne or two special lines ; thus one 
will make sideboards only, another mirrors 
and overmantels, another office furniture, and 
another " stuff over " work — that is to say, 
easy chairs and couches. 

In order to examine the latest develop- 
ments in the application of machinery to the 
furniture trade, we could not do better than 
pay a visit to the extensive factories at Lime- 
house occupied by the firm of H. Herrmann, 
Limited, a firm which confines its attention 
almost exclusively to sideboards and bed- 
room suites. Here about 650 men are em- 
ployed, and the average daily output amounts 
to twenty sideboards and from ninety to a 
hundred complete suites. Such an enormous 
output is, of course, only possible by the 
utmost economy of labour and material 
which care and forethought, aided by the 
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most perfect mechanical de\nces, can ac- 
complish. 

The factorj' backs upon the R^ent's Canal, 
so that at the outset there is a great saving of 
cartage expense, the timber, most of which 
comes from the company's ohii saw mills 
in America, being brought to the Horks in 
barges. The wood has first to be thoroughly 
dried, and this is accomplished by what is 
known as the " prt^ressive " drying system, 
which consists in passing the wood through 
successive chambers of varving decrees of 
moisture, the last being as dry as possible. 

The dried and seasoned wood has next to 
be cut into sizes for use on various jobs, 
except in cases where this has already been 
done at the American saw mills. This sizing 
up is performed by a great number of power- 
driven saws of various kinds which, working 
with astonishing rapidity, cut the wood to 
any required length and thickness with the 
most perfect accuracy. The lengths of wood 
are then passed on to another set of workmen 
in another room, who .shape and joint and 
decorate them ready for gluing together 
to form the completed j>iecc of furniture. 
There are machines for planing, .sand-jxiper- 
ing, boring, moulding, dovetailing, grooving, 
mortising, even fur such purely decorative 
processes as carving and inlaying. One 
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machine does nothing but cut in a dran'er 
front the cavity which is to receive the lock ; 
another takes the completed drawer and 
trims it to the exact .size required to fit easily 
into the drawer space prepared for it — per- 
fomiing, in tact, just those nice adjustments 
on which the handicraftsman often spends 
a lot of time when the piece of furniture is 
virtually completed. 

But most astoni.shing of all, perhaps, is the 




use of machinery for purely decorative work. 
The wood-carving machine is a mane! of 
ingenuity, and produces work of the most 
elaborate a.s well as of the simplest kind. 
The prcjcess consists in reproducing in wood 
the pattern of an iron mould called a 
"negative"; a series of carefully adjusted 
cutters arc attached to the negative, and 
when the machine is in motion they reproduce 
with the utmost exactness and precision every 
line of the original. Each machine is capable 
of carving simultaneously a dozen panels, not 
necessarily of the same pattern, and a single 
machine will in the course of a day turn out 
1 20 completed panels. 



At e\-eTy turn one notices some evideiice c€ 

forethought and ingenuity resulting in an 
economy of time or material, small, peAap^ 
in itself, but forming part of a system care- 
fully devised to produce the maximum oatpat 
at the minimum cost. The sha\-ings and 
sawdust, for instance, instead of being urasted, 
are bj' an ingenious arrangement reino\-ed Crom 
the place where they are a hindrance and 
inconvenience and devoted to a practical use^ 
Over each machine is fixed a conduit throw^ 
which the dust and sha\ings are sucked 
up by means of a strong air current into 
a chamber where an artificially produtxd 
" cyclone " convej-s them to an outfall leading 
to the furnaces. The stokers thus have 
brought to them automatically a continuous 
supply of fuel amounting to eight)' per cent. 
of the total quantity- required. Were it 
not for some such arrangement, the workmen 
at the sawing machines would be smothered 
in sawdust, so that it serves a useful end apart 
altogether from the sa\-ing effected in the 
cost of fuel Even in such an apparently 
trivial matter as the lubricating of the engines 
a mechanical invention is introduced, .wfaidi 
elTects an economy in oil by collectii^ it 
so that it can be used over and . over 
again. 

In the scientific arrat^ement of the work 
of the factorv', the completeness and " up-to- 
dateness" of its whole equipment, and the 
apparent indifference to an immediate outlay 
in order to obtain the utmost possible 
efficiency, we see in operation those business 
principles which we are sometimes taught 
to regard as essentially American. As a 
matter of fact, the British furniture trade has 
been but little affected as yet by American 
competition, and the claim sometimes made 
that our cousins on the other side can aeod 
their ready-made furniture into this country 
at rates ivhich compete successfully with 
our English manufacturers is disproved hy 
the experience of many well-known firms. 
In regard to a few specialities, such as certain 
kinds of writing-desks, the Americans have 
undoubtedly taken the lead, but in general 
classes of furniture it may be confidently 
asserted that British manufacturers are fully 
holding their own. 

There is anothec -and entirely different 
phase of the furniture trade which, in a 
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patterns and reproducing them by madiinerj' 
^ain and again in enormous quantities, the 
artistic maker will employ one or — if his 
business be a large one — several clever de- 
signers continually producing fresh designs, 
and these will be carried out almost entirely 
by handwork by some of the most skilful 
handicraftsmen that good wages can procure. 

Several of the retail tradesmen make a 
certain amount of this high-class artistic 
furniture, and there are a few wholesale firms 
who devote their entire attention to it. 
Of these latter we may take Mr. J. S. Henr\-, 
of Old Street, E.C., as a leading example. A 
visit'to his workshops is an e.vperience very 
different from a visit to a great steam 
factor)', such as we have just described, A 
couple of rmjms on the third floor in a 
side street in the neighbourhood of Curtain 
fi.oad, where about a score of cabinet-makers 
and two or three polishers and inlayers are 
at work : this is one of several workshops in 
which— small and unimposing though thej' 
are — the most beautiful furniture is being 
turned out, furniture which i.s a credit to 
British workmanship, and is destined to adorn 
the houses of some of the, most tasteful and 
artistic people in the land. 

The methods adopted in Mr. Henry's work- 
shops are in diametrical opposition to those 
of the steam factories. The plan is for one 
man, or possibly two, to carr^' out a job in its 



entirety, from the rough timber to the inlay- 
ing and polishing stage. These last processes, 
of course, are special trades, but as far as the 
constructional work is concerned, the same 
workman will do it all. He receives from the 
drav^ing office a set of fult-sized working 
drawings, and a sketch showing the appear- 
ance of the piece when completed, and with 
these as guides he proceeds to cut his wood 
to the required sizes, shape the parts and put 
them together, working at the bench with 
hand tools. Only for cutting out the very 
roughest of the work and for making mould- 
ings is machinerj- empIo\'ed. Working on 
these lines, the workman has something of J 
the artist's satisfaction in watching the | 
gradual development under his hands of a 
worthy outcome of his skill and labour, and 
the piece when completed has the additional 
\-aIue which, in the eyes of connoisseurs, 
belongs to skilful and conscientious crafts- 
manship as well as to appropriate and beauti- 
ful design. 

The ivorkman whose experience has been 
confined to " feeding" a moulding or planing 
machine in a steam factory would find him- 
self quite at sea if presented with a set of 
working dra4vings and asked to carry out the 
work in the manner adopted in Mr. Henry's 
workshops and others of the same kind. 
Although both classes of workmen are 
engaged in the same trade and nominally 
doing the .same work, the conditions of their 
work and the qualifi- 
cations required for it 
are widely different. 
It must not be for- 
gotten that though 
furniture making is 
a great 
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craftsman from being entirely superseded 
by the manipulator of labour-savinfj ma- 
chinery. 

The two firms which ivc have taken as 
types of two opposing schools of manufacture 
both confine their attention to the wood- 
worlving sicfe of the trade. There are others, 
however, which include upholstery, a very 
important branch of furniture manufacture in 
these ca.se-loving dav-s. ■ Such a firm is that 
of Mr. Cornelius V. Smith, of Osnaburgh 
Street, N.W., of whose upholstering shop 
we give a photograph. It is a curious sight 
to see a lot of easy chairs and couches with 
their interior anatomy exposed to view, 
receiving the careful attention of skilful 
workmen which results in that luxurious 



softness and springiness everj'one seeks — 
but does not always find — in an easy chair. 
Some of the .secrets of those qualities we 
learn in the upholstering .shop, where we see 
that the exceptional .springiness of a divan 
settee we have noticed in the showroom is 
due to its posse.ssi(in of a double set of 
springs, and that the delicious .softness of 
a specially luxurious chair is obtained by 
stuffing it with a mixture of horsehair and 
swansdown. Mr. C. V. Smith is the largest 
wholesale manufacturing upholsterer and 
cabinet-maker in the trade, and is one of 
the few firms in the furniture trade which 
manufacture practically everything that is 
required in the furnishing of a house from 
bedroom to billiard-room. 

Hl-(;ii K I'mi.i'OTT. 
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THE BUILDING OF SHIPS. 



THE buildinji of steel steamships is one 
of tile most imjjortant of the industries 
in which liritons cnLja^e. A j,'reater 
number of hiind.s may be employed in the 
getting; of coal or the spinning' and wcavinj; 
of cotton, and the ijriiss value of the product 
in each of these trades may be annually 
greater; but viewed in the Hyht of the fact 
that the manufacture of a ship really bcj^ins 
with the ores and the undressed loi^,'', ship- 
building; seems to be absoluteh' the ijreatcst 
of our industries. 

Just how many millions sterlinijarc invested 
in shipbuildinir and [narine cnijineerint; plant 
it is difficult to say. The writer tried to form 
an estimate with the assistance of some well- 
known shi])bui!ders. and had to abandon 
the task as hr>peless. In an\- case, the total 
would have been so vast as to be ineaninL,dess, 
and a better imprc-^sioii is conveyed by other 
easily accessible fij;ure-. 

Great ISritain, fur instance, builds in a year 
about double the tonnage produced by the 
rest of the world. One Brlti.sh river— the 
Clyde — excels the output, including war- 



ships, of the United States, and almost 
equals the total production of both Germany 
and France. We continue to be the world's 
shi]3builders in the face even of subsidised 
nijpositioii. 

The value of the shipping launched in 
this country in a fairly prosperous year is, 
roughly, .^27,000,000, and no less than 
.^9,000,000 of that sum is expended in wagesL 
Machinery is included in the estimate of the 
value, and engine-shop pay-rolls in the wages 
bill. The figures refer to the finished ship. ' 

The number of men employed in ship- 
yards and engine-shops is, off and on, about 
i_^o,ooo, and nearly a score t)f trades go to 
make the muster. A familiar division of 
them is into "black squad" and "white 
squad," but to the man in the street it is a 
little misleading. There are frame-benders, 
lilatcrs, riveters, caulkers, and drillers ; ship- 
wrights.juiners.and cabinet-makers ; plumbers. 
blacksmiths, tinsmiths, brass- and copper- 
workers, and painters; pattern-makers, and 
steam, electrical, and hydraulic engineers. 
The rigger is almost extinct, but the army 
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of unskilled toilers seems to grow rather than 
diminish with the facilitation of labour. 

It is safe to say that no British industry 
has kept in clo.ser touch with prof^ress than 
shipbuilding, and the commanding position 
it continues to ciijuy is, no doubt, due to the 
enterprise which that indicates. And there 
never has been — can never be, in fact— any 
standing still in respect of equipment The 
tendency is towards larger, if not faster, ships, 
and the expert smiles at the suggestion that 
the Celtic or the Cfdrk represents the limit. 
So far ahead of the times are the leading 
shipbuilding yards of the kingdom that half- 
a-dozen establishments can turn out leviathans 
which no British port could accommodate. 
If the ocean steamer stops at the Oceanic, 
the Celtic, and the Ccdric the Port authorities 
will be the hinderers — not the .shipbuilders. 

.Shipbuilding yards are to be found right 
round the British coast — from .Alwrdeen in 



of any size, although the Thames Ironworks 
can, and does, construct the heaviest class 
of war-ships. The names of Yarrow and 
Thomycroft also suggest themselves in this 





the cold north, soiitlnvarcl tn the sunny Solent, 
and from I'^almouth, north again to the 
Laggan and tlic Clyde. The great seats of 
the industry are, howe\cr, only twu in jiumber. 
and for the pur[>ose of this article they may 
be described as the North-Kastem District 
and the North-Western District The London 
river does not now build merchant vessels 



cluetn the greater 
aM of li\ing in 
the Mctrnpoiis— 
have. however, 
killwl commercial 

■-liipbuilding on 

^\ I [Ni-u *'"^ Thames. 

['.....,.. ' Taking gross 

tonnage as the 
measure, the Nnrth-lCastern District is much 
the mure im])"rljint <>f thi' tw<i. but in point 
of value the (Uitput nf ilu- niliL-r division is 
|ir..l>al>ly better. \\ar-.hi|)s are excluderi 
fr.'in thi^^ cnmpariscm ; if tiie>' were nut, there 
would be nn doubt as to which was pre- 
eminent. Most of the modern war-ship wt)rk 
is dune on the Clyde, the Laggan, the Mersej-, 
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and at Barrow, and these places are all in 
what I have called the North - Western 
District The other division is made up of 
all the rivers which flow eastward to the 
sea— the Dee, the Tay, the Forth, the Tyne. 
the Wear, the Tees, the Hartlepools, and the 
H umber. 

Beyond these districts there are practicall>- 
no shipbuilding yards, though costly plant is 
employed on repairs all ttic jcar round, not 




only on the Thames, but at Southampton 
and in the Bristol Channel as well. Repairs 
and overhauls are seldom unremuncrative 
contracts. 

Cai^o steamers of ordinary type and size 
may be built on almost any of the rivers I 
have named, and practically e\-ery firm in the 
kingdom is a com|>etitiir for work up to a 
certain point. The range of possible con- 
tractors narrows as the size and the class of 
the work appreciate, until for the liner of, say, 
lo^ooo tons gross only Clyde, Tyne, and 
Belfast concerns are interested. 

Owners seldom go elsewhere than to the 
Clyde for sailing ships, although the Tay 
and the Forth have, in their day, turned out 



notable craft of the kind. The "wind ja 
mer " is, however, out of fashion, except wi 
oil companies and patriotic Frenchmen be 
on earning subsidies. To the Clyde, too, 
the orders for all the dredgers and dred^: 
plant the world necd.s. The ancient ai 
ro>-al burgh of Renfrew, which the "dai 
sea-born city " .soon maj- swallow Up, enjo 
a monopolj- of this work. 

Tenders for cai^o vessels up to abo 
5,000 tons gross may, as I say, be soug 
almost anywhere in Britain. For the liiw 
howe\er, bcjoud that tonnage one h* 
to go to Belfast or the Cl>d& With fe 
exception,s, the ocean mail services- of tl 
world are carried on by vessels built in one < 
other of these districts. The Atlantic line 
which fly the white star on the red grouil 
were built at Belfast, the Cunard exprei 
boats at Govan, the I^ and O. mail steame 
at Greenock, the Royal Mail padcets i 
Govan and Clydebank, and the Union Castl 
fleet partly at Queen's Island and partly o 
the upper reach of the Clyde. 

West Scottish firms have provided th 
bulk of the fast cross-channel steamers, ani 
for many years the type has been a specialit 
with them. The fastest ships of this rlaTii 
the Holyhead-Kingston boats — -wtxc, how 
ever, built at Birkenhead by Messrs. Lain 
Brothers, who also constructed the W^moutfa' 
Channel Islands fleet All the other services 
except that vitt Harwich to the Continent 
are maintained by Clyde-built vessels, and 
the fastest and most luxuriously fitted cj* the 
paddle-steamers which ply from place to plac* 
around the British coast are similarly hall- 
marked. 

Barrow, Birkenhead.Dumbarton, Clydebank, 
and Fairfield all build fast twin-screw Channel 
.steamers, but only the three Clyde firms have 
done notable things with the paddle typt. 
The Cl>de, too, has usurped the place in the 
world of yachting formerly held by South- 
ampton, and all the bigger boats of this kind 
are now built on its banks. 

If one wants any type of ship, then, from 
the shallow-draught stern-wheeler for some 
tropical river to the speedy ocean liner, 
one turns first to the Clyde. If the quest be 
for a ves.sel to excel all else afloat in size and 
speed, the end of the journey is at Belfast 
Or if a profitable cargo boat is the thii^ 
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desired — a ship to cany a great deal on very 
little tonnage and to make respectable head- 
vmy with the least possible consumption of 
coal — one may go ferther than the North- 
Eastem District and fare worse. The cheaper 
class of cargo boat is not unknown, of course, 
on the Clyde, but the East Coast has the art 
matured of building the type expeditiously 
and well. 

To the untrained eye all shipyards are, 
"no doubt, alike, and the operation of putting 
one boat together is very like the operation 
of building another. To a certain extent the 
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■ imoression is right, for experience is necessary 
to distinguirh the variations of type. But if 
the casual observer falls to see beneath the 
surface of things it would have profited him 
more to spend the day elsewhere. 

The whole vast establishment may seem to 
be in irretrievable confusion ; and amidst the 
rattle of hammers, the roar of machinery, and 
the sliouts of men no controlling force may 
be discernible. Over in the sheds frame 
squads ■ and platers toil and sweat in the 
ruddy glow of furnaces ; in the smithy brawny 
blacksmiths twist and hammer shapeless 
masses of incandescent metal ; in the shops 
joiners work wood in an aimless sort of way, 
and engineers ''dream beside machine-tools 
which ran for hours at a stretch ; and down 
towards 'the river ""tfie " black squad " are 



riveting the keeis, and shells, and dec^ of 
leviathans that are to be. \o order seems to 
be anywhere ; everything proceeds in a happy- 
go-lucky way. 

Yet there is absolute order from boundar>' 
wall to boundary wall, from gatehouse to 
water's edge ; and ever\- man of the 7,000 on 
the pay-roll is working as closel>- to a general 
plan as if his duty had been defined and 
typewritten for him in the gre\- of the early 
mom. Shipbuilding wi.uld beunremunerati%-e 
otherwise, and Britain would not be " the 
country of cheapest production of oceaa 
steamships." 

When specifications are issued for a steamer 
of anj- size, every firm 
which fills them in see$ the 
whole process of construc- 
tion clearly before it des- 
patches its tender. All the 
steel and other materials 
that will be needed aje 
ordered provisionally at a 
quoted price, so that if a 
tender is successful tbcfe 
will be no rising market to 
eat into the estimated pro6t 
Some concerns — Harland ai»d Wolff 
particularly — merely charge material 
and labour — " time and lime " is the 
not inapt description of this system — ^plus 
a certain percentage as profit, but the rule 
is, as I have stated, to quote a price in- 
cluding profit 

A brief spell of abnormal activity in the 
drawing office succeeds the formal acceptance 
of a tender, and then the whole operation of 
building the ship begins — not tentatively, be 
it noted, or half-heartedly, but definitely, and 
all, as it were, at once. Working drawings 
are got out, and the "lines" of the projected 
vessel are laid down in full on the great 'floor 
of the moulding loft, to be transferred in part 
at a later stage to the scrieve board in the 
frame shed. 

If the practice were to huild one ship at a 
time or six ships simultaneously, there would 
of necessity be a certain order of employment, 
and the strain would be on one department 
after another. You rarely find, howeva-, 
even two ships at the same stage of construc- 
tion. In most yards there will likely be 
vessels on the stocks at varitws t 
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keel of one just laid 011 the blocks, the gaunt 
skeleton of another be^Hnniiifj to show, a 
third partly plated, and a fourtli in all the 
glory of its first covering of paint. 

But our concern had better be with one 
vessel only, because in the contemplation 
of half-a-dozen there is almo.st sure to be 
confusion. For this 
particiilarvesseltruck- 
■loads of plates and 
anodes and bt-ams 
arrive daily bj- rail, 
and are sorted out 
or stacked on end in 
the yard. The ship- 
wrights have laid 
their keel-blocks b>' 
this time, ami akm;^' 
the narrow-^aufje 
railways, which skirt 
the buildin:.jj berth-;. f-i^ 
come the " 1 
.•squad" in their 
with kecl-platf 
so forth. 

The .sho])s bei^in 
to waken u]) In ihc 
interest of the firm's 
newest client, and by- 



and-by e\-er>- detail of the vessel is in the 
hands of the right people. Brass- workers, 
plumbers, and other minor tradesmen are at 
the fashioning of fittings, and joiners at the 
woodwork for saloons and cabins and deck- 
houses. The boiler-sheds reverberate with 
the roar of the riveting hammers, and the 
engine-shops are all a-bustle with the press 
of work there is to do. 

And if time is precious and machinery' Is 
ncedetl in a hurry, the roar of the engines 
and the clatter of the hammers last through 

the long night, squad succeeding squi.d 

when the sun sets and the day breaks. 
The frame squads reproduce the lines, 
which the scrieve board shows, on the perfjr- 
aled iron floor around the furnace.s, and then 
tH ist the incandescent angles into the desired 
turves. When the great ribs of steel cool 
Uicy are taken on trucks to the building 
Ixirths and handed over to the shipwrights, 
who place them in jjosition and "fair" them 
to the keel. Beams and other contributions 
to the rigidity of the structure follow, and the 
wa\' is clear for the plater. 

The platers until now have been preparing 
their work for fitting, using p()werful hydraulic 
tools, which roll and [lunch and shear the 
cold steel as if it were cheese. Every plate 
has its appointed place in the shell, and has 
to be as carefully adjusted as part of a 
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machine. If it is not absolutely according to 
the Hrawinji it wi!! not rivet. When it is 
fitted hikI scrcvvcrl upon the frames the 
riveters come alcmjf and rivet plate to plate 
and frame, and after the riveter follows the 
tester, who ■'::h;ilks" every rivet which is not 
perfectly dri\cLi ; these have to come out. 
Then the Iron Ciuilkers hammer the cd^cs 
of the phitcs ; and by-and-by the hull is 
watertiL,'ht I'auks, castinfis, ;ind steel decks 
are treated similarly, and the joiners fjo 
aboard with the fittinj;s that have accumulated 
in the fiats. 

When a liner of any sine reaches this sta^e 
of her construction, the 
nir-.'(.>er "f men at work 
on her ni.iy fjc anywhere 



b>dbw the bilges aic displaced, and tiie vesad, 
through the cradles, rests practically on tiw 
slidin;;^ ways. The means used to keep tbe 
sliding ways in these circumstances fiooi 
acting up to their description vary in difiereot 
districts. At Messrs. Hariand and Wfrffs 
the practice is to hold the sliding ways ty 
a hydraulic apparatus, from which die 
pressure is withdrawn when "AH clear" ts 
sifjnalled. The ordinarv' method is, however, 
to let lenfjths of wood called "daggers" into 
niches in both standing and sliding ways, 
and to force them out by blows from heavy 
weights. That 
is \\ hat h^>- 
perti when 
the lady who 




LA^rd 



betwe e n I.OCO ami 1.500. There is. v^ 
course, a limit to the staft* wliioh nia\- be 
cmiilo\-cd profitably on a s!n}:lc ship, but 
I have secii o'-nsidcrabH- o\x^^ i.cvv> at w\>rk 
on tlw I'r'.'ii- without the sli);htcst si;:^' *^ 

A pvat (leal of the stapT-j:: And s^-roe of 
Vhe nprijifhts are Temox-otl wlicn tbe ship is 
"diionj- T>lated, and a li'nV armx- of painters 
is set Tl^ w\irk .in the bull. The sbipw-riji^'htf 
■efifect further oloarances Ix-'ow- the biljifcs, and 
pert d.-wn what are oal!od '■ standing ■wa\-s." 
'Over those — ■w:Th a libera! coarini; of tallow 
betn-eo;!. I'-f o.xirse — are laid '■sliding iva-vs," 
and sti>ut cradles are built under the ship 
&ir«'ard and aft 

Some time before the launch the wedges 



names the ship cuts the n>k-siic 
ribbon — she releases tbe weights. 

Vessels are rarely in a burn' to leave the 
w.'tys. and the first minute oT their (ieedoni 
TC^>rcsei-ts a rather di^tne^isii^ time (or tbar 
builticrs. Nearly ajl wraj-s ha\ie a. camba in 
ihcm. to maVe pri-^jress aktag them eaA% and 
a iack is u<>ed under the ft-rcfoca -of a'vessd 
to throw the wCTjihi j^T^daally o\«r it. The 
iB-.-vid-«-<:(rk of ibe cradles creaks ominousiv- as 
the pressure is allied, and dien Inud cheas 
jrrcct the firs: mc-yxmcm ci tbe hnge mass of 
steel. It £;atbcrs -n-ay as il prciceeds townb 
the -water, and when the Tide Ijcars it all it is 
'• checked " — brouirhi slowly 10 a standsain. 
that is — h\- means of cbams «%oic share ends 
arc anchored in ibe yard. 

Tiig-boats. 'w-'hich Jiawe stood "bp all dm, 
to«- the Tie*- iiessd to S 



THE BUILDIXG OF SHIPS. 




and the work of completing licr proceeds 
apace. Enijiiics and boilers arc put aboard : 
masts are stepped, and funnels put in position 
and stayed. There i.s still eniploj-ment on 
her far hundreds of men ; and decks and 
alleyways and saloons arc to a greater extent 
than ever littered with gear. But gradually 
everything visible becomes shipshape. The 
boats arc swung on the davits, and the 
lighter superstructures finished ofl! Painters 
swarm along the dc-cks, making everything 
glisten in the sunlight ; u]»hr.lsterers and 
poli.shers thmng the saloons and cabins ; 
decorators adorn thi.s, that, and the other 



thing; and electricians busy themselves with 
clusters and lamps and amiunciators. 

The number of workpeople grows less and 
less, until the day comcs for the first of the 
steam trials in the open sea. The crew are 
on board now, and the officers arc busy 
fitting keys with locks and locks with keys, 
and generally assuring themselves that the 
contract has been carried out to the letter. 
After speed trials, and cimsmnption trials, 
and steLiing trials comes the fnnnal cruise; 
then the house flag is broken nut at the main 
and the Blue Peter at the fore, and another 
shuttle in the ivmpire's loom bu^'ins its work. 
R(ir.i:KT MacIntvre. 
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SWEETMEAT MAKING. 

SWEETMEAT making is an industry cessive cigarettes. A wise manager does not 
which employs a far greater number of forbid such toll being taken, for that so 



women and girls than men and boys, 
since with the exception of the management 
of the actual machinery and the cooking, the 
work is all light, merely demanding deft 
handling ; and its conditions are such that 
workers of ages varjing from that of the just 
emancipated Board School girl to her grand- 



demonstrative an appetite will insist on being 
satisfied, with or without leave, is too patent 
a fact to need reflection. He is therefore 
only prohibitive in the matter of wholesale 
tax-levying for the benefit of the home circle. 
In dealing with such a varied manufacture 
as that described as " Sweets," one's chief 
difficulty is in selection. 
V\'here to begin, when 
each department is so 
full of attraction ; when 
acid drops, almond 
hard-bake, nougat, 
" bull's-eyes," liquorice, 
barley sugar, comfits, 
and lozenges all denumd 
attention. To remark 
comprehensively that 
the banning of evay- 
thing in this connection 
is boiled sugar may 
perhaps provide a satis- 
factory starting point 
— although maybe of 
too obvious a nature 
to excuse its intrusioa 
Let us visit a large 
sweet factory, that of 
Messrs, Clarke, NickoUs and Coombs, and 
see for ourselves how these ever-popular 
articles are manufactured in their countless 
millions. 

Huge coppers line many- of the rooms <A 
the factory, whilst all the centre space is 
taken by long metal-topped tables, whereon 
the manipulation of the hot sugar takes place. 
All the family of transparent " drops " — add, 
fruit, etc. — are made in the same way, the 
difference being merely a matter of flavouring. 
Sugar that has been boiled at a temperature 
succumb to it, is proved by the number of of 320" is allowed to run from beneath an 
years which it holds some of these factory elevated copper on to a table, where after 
hands enthralled. In many cases they keep getting a little cool it is worked by hand 
up an unending chumping, no sooner having into great flat cakes and kneaded, just like 
got rid of one item than they start on the dough for bread ; then, when the final state 
next — like constant smokers with their sue- of it is to be acid drops, a small quantity of 
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mother are equally welcome It is a healthy 
occupation, and as the record of service is, 
as a rule, long, one is justified in concluding 
that the perpetual smell of hot sugar, 
chocolate, fruit-extracts, and peppermint is 
not injurious ; also that the constant eating 
of such dainties as fondants, burnt almonds, 
and the many varieties of " lozenge " is not 
detrimental to the health of the workers. 

That the fascination of sweet-eating is 
much more a matter of temperament than 
only dependent on the opportunity 
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extract of lemon is 

worked i n. More 

kneading follows, and 

then when cool cnoufjh 

to have stiffened into 

almost a solid mass, it 

is pulled into lon^ 

narrow bars and 

squeezed between metal 

rollers, the surface of 

which is stamped with 

little round holes ; the 

rollers arc given a turn, 

the dough-like sugar 

mass fills everj' hole : 

another turn, and out 

fall the "drops," like a 

shower of very large hailstone.?. Other 

varieties are stamjied out of the flat 

of material by metal sheets covered with 

divisions. After this treatment the fruit 

drops remain slightly attached to each other, 

and require to be divided by hand, an easy 

work undertaken by quite yonng girls, who 

are also kept busy filling glass bottles with 

these sweets, by means of large-mouthed 

funnels. 

In the nougat department we see machines 
"whisking" the scores of whites of eggs that 
go to its concoction, and standing beside 
them we notice the immense barrels of honey 
— honey from California — which, with pis- 
tachio nuts, completes this delicious com- 
pftund. The ingredients having becii amal- 
gamated, the nougat is laid in wire shehes 
to harden, and after a few days' wailing it 
is submitted in long bars to a machine, which 
cuts it with incredible speed into the cnn- 
vcnient little blocks in which it readies the 
public. 

In striking contra-^t to the inviting white- 
ness of the nougat is the as]»ect of tub-; full 
of liquorice, which is cajjable of being 
manipulated by deft hands into a great 
number of forms, such as long thin " bnnt- 
laces," short thick cubei, sticks, drops, and 
"worms." A particularly ingenious machine 
— not unlike that pnjjularly knnwn as a 
"mincer" — is employed for the manufacturo 
of the last variety. Having been filled with 
warm liquorice, the machine produces out of 
twelve small apertures twelve " worms " a 
quarter of a mile long ! Needless to say, 




ihcir rash career is harshly checked by 
attendant work-girls before they have had 
time to grow to anything like this embarrass- 
ing length. 

,\nothcr division of sweet-making capable 
of infinite variety is the " lozenge," ranging 
as it does fmm the delicately scented cachou, 
through many grades of elegance, down to 
the rampaiit peppermint ; but whatever its 
flavour, every lo/cnge is made in the same 
w,-iy— a sweet, pudding-like mass is taken 
fruin the slab where it has been alternately 
lluuniied and flattened, and is throw n on to 
an arrangement called a " tra\eller,"' which 
p.isses under a machine fitted \\ith a set 
c^f punches. These, at each stroke, punch 
out a row of lo/enges at the rate of some 
1,500.000 June and a half millions^ a day, the 
surplus material between the holes being 
automatically carried off to be worked up 

Such things as juiubes, and the vast 
number of uiudels of the order of the well- 
known "bananas" and so on, are classed 
professionally under the term "gum work," 
and <lemand s[)ecially cireful manipulation. 
Tlie\- are rnarle in imuilds, each separately, 
hi the folkming m,mner: A tray is filled 
wilh starch-fl..ur, the -^uvmh >urface of which 
is inilented wilh rows of little h'>llows of the 
<le-;ired shaije : a cyliiuler filled with liquid 
sugar-stutT is allowed to drip into each little 
mould, and the tray, when covered with tiny 
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wells, is set aside to cool, or Is put on a shelf 
with many hundred others in a hot-air 
chamber, according to treatment required. 

Cream sweets, fondants and the like, also 
result from moulds, but in their case india- 
rubber moulds are necessary. The cream, 
which is simply boiled sugar beaten into a 
thick mass by a sort of gigantic copper 
churn, flavoured, and tinted (with vt^etable 
colour), is deposited by machinery into rows 
of little wells many at a time. A short 
while to cool, then the indiarubber trays 
are turned upside-down, and out jump the 
fini.shed fondants. Sugar wafers have a littli- 
department to themselves, and a 
special set of implements is necessary 
for their evolving. 

Cocoanuts figure largely in the 
manufacture of sweets. They arrive 
at the factory in a ceaseless stream, 
never having time to do more than 
lie a day or so before they are seized 
upon and converted into some form 
of sweet. Armed with a hammer, a 
man knocks off the .«hel! and throws 
the nuts into an enormous bin ; out 
of that two women pick them and 
hold them against a set of blades 
worked by machinery, which deprive 
them of the hard brown rind. Then the 
white balls are dropjjcd, .several at a time, 
into cauldrons containing paddles working 
rapidly in opposite directions, so that if a 
nut escapes being smashed by one blade 
it is caught by .another, and before it emerges 
becomes reduced to very small jiieces ; a 
secondary process further " pulps " it, and 
the final touch i 
the cocoanut i? 
sugar and conv 
all the other foi 
it is the foundati 

Sugared almonds 
to the inex]x;rienced e_\-e ; 
sort of confections , 
four days' and a carawa; 
ince.ssant rolling in l^iiliiv. 
in very small iiuanlities, ti 

The seed, or the ahiiMud. serve^^ a-; the 
Starting point, it being necessary that t!ie 
sugar should hold to somelliing. J-laviiig 
been given their preliminary dose of sugar, 
the caraway seeds or the almonds, as the 



case may be, are put into huge copper 
pans tilted at an acute angle ; these pans 
are kept revolving, so that the sweets 
they contain are jjerpetualK- rolled in every 
direction. The noise made by thousands of 
almonds and twice as many comfits all roll- 
ing round the sides of the copper pan.s, and, 
when the incline gets too steep, suddenly 
falling, is enough to make speech in this 
neighbourhood futile. The effect of this 
mode of treatment in making almond .sweets 
and their smaller varieties is, by constant 
friction one against the other and round the 
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pail, they shuuld acquire the desired sym- 
metry anil equal si/e, Tiiis is a dixision of 
confectionery that needs .specially careful 
watching, and is unusually slow of com- 
])lction. 

A s|iccialit\' in the iva\' of sweet preparation 
is carried on' bv Mes.rs Macketuie and Co., 
of DaNton. It lies in the fact that nothing is 
[■^^UL-d /.'OS,- ; evcr\- item is wrap])ed in thin 
jiaper ; ]iackets within packet'-, every division 

arrani;enient \\\\\ lie rL-adily apparent, the 
suL-et-; tliii-' reaching the consumer unoMi- 
lacninalL-d l>v L-\i"i-ure. liutter-scntch, tofl'ee. 
pep|>enniMts, almr.nd creim, '■ fVndi-an." all 
.share the same cle.uilv file, Urrc ^■.v mav 



nufai. 



of 



ietv 



.oftce 



I'he 



■nplcli< 



gredicnts, l,r,,wn Mi-ar and huUvr. iu-e first 
of all Mei-lud int.. « lute ui.mielled dishes 
in a ■'"■I rcic-- ••( tin: !)iijljng-n>om, and 

The boiled mixture is poured on to slabs 
kept cool by pijjes of cold water passing 
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beneath them, cut into the desired sizes, 
and then left for a small army of gkh to 
come and envelope piece by piece. Messrs. 
Mackenzie were responsible for the intro- 
duction into this country of the mUk- 
chocolalc made by I'cter, of Swiss rennun 

Our .iccount uf the manufacture 
of sweets would not be complete 
without a brief reference to ihe 
makinjj of chocolate bon-bons and 
similar dainties for which Messrs. 
Fuller arc rcsjjon-ible The cream 
middle part is made first, in the 
same way a,s fondants, but the 
critical part of the process comes 
with the covering, each little lump ^yv 

of "cream'" having ti) be dipped 
by hand — that is to say, lyin^ on 
a t\vo-pronL;ed fork held in the hand — into 
a bath of liquid chocolate; so it is a slow 
process, es])cciaHy as unless the chocolate 
be kept at just the riirht temjwrature it 
refuses to set, or, having set, to attain the 
correct amount of j^loss on its surface. 




Then, having gained its overcoat, each 
cream must be laid carefully down on a 
traj', not too near its neighbour, and the 
tra\' when full must stand for se\-eral days 
in an atmosphere of just the right degree 



of cold. 



I. Brooke Alder. 
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WHERE GUNPOWDER IS MADE. 



INXOCKN'T enough are the ingredients 
of gun poHclcr— saltpetre, charcoal, and 
sulphur. Everyone knows them and 
everyone can obtain them. F!ven school- 
boys purchase them, mix them together, 
and have^accidents ! Many a man is going 
about to-day bearing the mark.s — in the 



to the charge and lit it, expecting to have 
rabbit broth for dinner that daw It was 
his own face, however, that was nearly 
cooked. Another time a .small box of 
gunpowder in pound canvas bags was jiut 
in a wash-hou.se out of the way. A cat 
upset the bo.x during the night, and part 







.sha|Je, it may be, of an absent finger, or 
indeed an ab.'iont hand. <.ir damagwi eyc-^, 
or .wmething worse — of some youthful fmlic 
witli these simple and ever\da\' substances. 
If schoolb!.\'s will liave gunpowder to ]>\iiv 
with, the>' will Ix: well advised if tlie\- 
altofjcther cea.sc to make it tliemsches ; 
they will, however, be still better ad\i>ed 
if the\' abolish it entirelv from the cateL,">rv 
of their pla\tliiiigs. 

Grown people as well as hnys are often 
guilty of under-estimating the danger atl.ich- 
ing to the use of gunpimder. .Nut long 
ago a man put about a cnuple of prmuds 
of powder into a hole that lie had just 



iif the gunpowder was ^|!ilt a 
coal Iving on the Hnor. Next ; 
servant lit the copper lire, and ,i 



the 



:ciirred ; she was seriMU-lv bmiU. and died 
ree d.iv- afteruards. She had >.)iuvelie(i 
> with the cnal the spill |)nwder, Wlierc- 
er there i> gunp-.wder there is danger- 
fact that Ihnse m\n \^hl.^e liquids it 



int i 



•I ale. 



If the general public are thus tlmii-hlless, 
fiirlunatelv th^-e eng.ig.-d in the m.iiiufacture 
<.f the exp]n.i^e are imi, I-^er , .resent in 
their mind is a -en-.r i.f ilie danger that 
lurk- amunil iheni, ,uid everythhig 'they do 
iiinc subject tn the obser\ance uf all 



seen a rabbit enter. He attached a fuse the precautionary rules that knowledge and 
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experience can suggest Yet the 

making of gunpowder, on account 

of the continual agitation the ex- 

l4osi\-e is submitted to and the 

Uabilit\' of machineiy to break 

doH'n, must per j^f be a more 

perilous ofKrration than any of the 

simple and well-understood purposes 

to which it is applied. Accidents, 

howe\er, are said to happen under 

the best regulations, and terrible 

havrjc has been wrought in the 

teeth of every human provision to 

the contrary. Let us, however, 

gain a general idea of a powder 

Victory and the processes of making 

powder. 

Take the factory of Messrs. John Hall and Son, 

Limited, the oldest and biggest, and. according to 

expert opinion, among the best arranged we have- 
It occupies that low and retired comer of Kent 

between Faversham and the Swale. To the passing 

observer it resembles a game preserve, so well fencei-! 

in, thickly wooded, and noiseless are the ground-^ 

Yet irithin there are 150 different building?. man>- with 

machinery at work day and night, and hundreds of em- 
ployees go daily in and out of the gates. The buildings, 

which 

are one-storeyed, for the most part lie 
in hollows and wide apart, the ri^ng 
ground around them confining the lateral 
effects of possible explosions, and the 
distance between them pre\-enting an ex- 
plosion in one from being communicated 
in any way to another. Similarly separated, 
in groups of two. or seldom more than 
three, are the operatives, so that in the 
case of anj- untoward event the number 
of victims is limited. These arrange- 
ments, made with a due sense of the 
liability of accidents to happen, are simply 
to confine their destructive effects. The 
arrangements to present accidents are 
endless. An elaborate network of canals 
intersects the works, and is used as far 
as possible for con\eying the powder in 
the different stages of its manufacture^ 
Water is also used wherever practicable 
as the motive power instead of steam. 
Most of the finished powder, too, is taken 
away by barge to the Mariner powder 
.. ...... ■ - magazine anchored below Grav-esend. 

ixcoRi^KATixG MILLS. Buckets filled with water surround e\-eiy 
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building, and the ground all round the 
danjjer buildings is kept moist. 

Tile danger buildings themselves are so 
constructed that not a nail-head or iron in 
any shape is exposed, and the roofs are 
made slight so as to give easy vent ti.i 
explosions. The garments of the workers 
are pocketless, so that they cannot carrj- 
knives or matches, or indeed anything, and 
are made of non-inflammable material. 
Even the buttfms must not be of metal. 
No one is allowed to go about with trousers 
turned up at bottom, because grit is collected 
ill that way, and 
the merest hard 
s[>eck of foreign 
matter in a charge 
of gunpowder is 
fra u g h t with 
danger. The en- 
trances to danger 
buildings are pro- 
tected b\- boards 
placed edgewaj's, 
so that when the 
door is open 
ni)thing in the 
shape of dirt can 
work in. This also 
ser\es as a check 

to anyone who might thoughtlessly proceed 
to enter without having first removed his 
boots and put on the overalls that are kept 
just inside the door. Doors are made to 
open outwards, so as to enable the men 
to escape the more readily: and on the 
approach of a thundcrslonn the works are 
stopiwd and the operatives repair to the 
difTerent watch-houses scattered o\er the 300 
acres covered by these e.\tensivc works. 

Every week the niachinerj- is in^^pccted. 
and the reports as to its condilimi are 
printed and filed. In the case of a danger 
building needing to be repaired, it must 
first be wa-lied out lx;f'>re a hanuner or 
other iron tool is admitted to it. When 
artificial light is rci|tiired. as in wi.rking 
at night or in (lull weather, the li-hl- are 
kept outside, being jilaced on the window 
lc<iges. In the case of ihc works magazine. 
which is surriiunded with water, no Hglu 
of any kind is ever ]3ermitterl near it. 
These arc only a few of the precautions 
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against accidents at the works ; Ihey are 
sufficient, however, to show how lively 
must be the .sense of danger. Men in 
pottder houses usually' have an arranged 
plan of escape in their minds, and at the 
least unexjjected noise have not hesitated 
to plunge into the canal. 

The component parts of gunpowder have 
already been mentioned — saltpetre, charcoal, 
and .sulphur. They are mixed in different 
proportions, but at Messrs. Hall's works 
the Government .standard is followed, viz. 
75 per cent, of saltpetre, 15 of charcoal, 
and 10 of sulphur. 
The saltpetre 
comes chiefly from 
Hengal in jute 
bags, the sulphur 
from Sicily, and 
the charcoal is 
made on the works 
and mainly from 
the wood grown 
in the grounds. 
The saltpetre and 
sulphur go through 
\arious processes, 
.such as boiling 
■ DGE K.AcTOKV. Steaming, distil- 

ling, with a view 
to remove all impurities, not only for the 
sake of im])roving the quality of the powder, 
but also to keep out any foreiL;n substance.? 
tiiat might cause friciion in :iubseqiient 
o[x;ratinns and lead to accidents. After this, 
the sulphur and charcoal being ground, the 
three ingredients meet for the first tlcne in 
the mixing hou.se. They are |>ul into a 
gun-metal or cojiper drum which revolves 
in line directiun, while arms i^r fliers, fixed 
on a s|iiiidle inside, revolve at a different 
rale in the other direction, l-'ive minutes 
of this agilatiiin is enough fiir 60 lb. of the 
mixture, the maximum <]uantity nllimerl by 
Act of Parliament t.. !>e milled in <.ne charge. 
.After mixing, the pniduct i-; ktinwn as 

.\l the nii\ing-liou->(,- we c<iiiie into the 
presence ^.f danger. ,ind U',in: that there 
are two kinds of ilmirs in jiowder factories 
—■•clean" and -dirty." The office floor 
may have just Iwen scrubbe*! and be 
perfectly clean in the iirdiiiary .sense ; still 
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at thft f^crrirv ir «'iuM ^Je ilescribed a.; 



p-j'^der had been Iioaded 




v:n^--h 


;C- 


eihe 




-een c 


ha-fje" 


e 


'.c 


rp. 


■ ra-Jn 


^ 


rr<i 




Here 


pr 


■.;e 




.e^iL^T.ed 




c 


-XTtbine 




id- 


-n: 


- a.' 


ir 




a: 


c'.y a.- 


a". 




ar. 


C'.F 


bi 


.e 


d 


tierent 



cause 'if ill': a'jci'i'^nt is iinkn'iHTi, as arc 
Ihc CHiw:s ',r ni'.^t Mj<;h acci'lcnts, th'-se 
al'.no ahie u, V:]\ U:hv^ usually killed. One 
witness <)( tlie e.vij|'i>i'iii was about thirty 
yards aw;ty. He felt a cincussimi of the 
air l«.-hiiir! him iiu'l his hat was binwu off 
as by n slron:.; win. I. On rcco\urin- his 
hill III- rcliijiT'd to the scune of the e.\- 
I-loM^.n, 'Ihr walls of the uiixin--liouse 
■.vrr l.loun dou n aud the inside was in 
fl.irn.-,. A uMii all ali-ht ru-hed ..al of 
thf riiir.-., r.u'k'l- ',f wal.-r were thrown 



■.;::■ n. '.:■-■"; --bjecTe^i tj the cru--hir.|^ 
zh:iZ v.v-j ir jn en^-e rur.r.er* i .f t'ijur 
.,h: each. reV' '.■■ir-.^ e;_:h: tiraes to 
the mir.ute. may 'oe imagined 
t'l exerc!-e. This pulverising 
„■■ c- • 'n fir from two to 
ei.h: h...v;r^. aco.rdin- to the 
qcaiity ijf p.iwder desired to 
be made. No one need be 
in attendance here, and no 
one wi-hes to be. for the 
operation is the most dan- 
gerous in the fact':)r\- ; but 
now and then a man goes 
in to oil the machinerj- and 
to damp the charges. Abo^-e 
each tied is a water-tank, so 
adjusted that anj- force from 
bel'W. such as an explosion 
in the bed would occasion, 
makes it and ail the other 
tanks in the group tilt over 
e their contents right upon the 
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;i. ...v.rui;:. ^^as .landing' m 
from .,1 llir niixiii- iiMii.. to be loaded 
will. .hai;;-. lor Ih'- mill-. The Imrse took 
fii;;lil ami -^illnpr'l off with the van in 
flaim-s. l-'orlimately, it lu<.k a direetiini 
away rn.m the in.w.lcr houses; fortunately, 



pow'lc, 

I'rnm the incorporating mins.^of which, 
by the way, there are fift>- at Faversham — 
the powder, now a dark grej' or brown 
colour, is taken to the press-house and 
jjressed b\- means of h>drauhc power 
between copper ])!ates into cakes about an 
inch thick and as hard as sandstone. This 
(jives a certain texture to the mi-^ture, and 
lends to the homogeneity already acquired 
in the incorporating mill. These hard cakes 
arc next broken into pieces with wooden 
mallets and put ihrou^'h a set of breakers 
that reduces tlie pieces to the size of a 
walnut. The o[x;ralion that finall_\' reduces 
the size goes by the name of " corning," 
and consists of putting the pieces of cake 
thi'ou;..'h yiin-metal roils. Glazing, stoving, 
and dusting are the remaining processes. 
hi glazing, the powder Is tossed about or 
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churned, so to speak, among graphite, and 
thereby takes on the gloss we are ac- 
customed to see it with, Stoving is to 
drive off the moisture, and dusting is 
really sifting, wherebj- the powder, now in 
different sizes, is separated into classes 
according to size. It is thereafter packed 
into small canvas b-igs or canisters or 
barrels— all specially made — or taken to the 
cartridge-fillinj^ houses to be loaded into 
cartridge cases. 

Although there are e.\-]}lnsives made more 
dangerous than gunpowder, and a cubic 
inch of gunpowder is capable of exerting 
on ignition, by the gases it instantaneously 
generates, a pressure all round of thirty Ions 
to the square inch. Xo wonder those that 
know it best tamper with it least! Yet 
with all the precautions we have seen taken 
in powder factories, pieces of iron, stones, 
and even lucifcr matches have been found 



in barrels of gunpowder. It would be 
interesting and edifying to know by what 
means such substances got there. 

Cartridge filling is also carried on at 
Messrs. Hall's works. This is done by 
women, and under all the safeguards we 
have seen adopted in the jxtwder houses. 
The part thej' play is purely mechanical ; 
nothing is left to their judgment by 
reason of the perfect appliances used in 
the process, which, though interesting, no 
description apart from diagrammatic illus- 
tration could render intelligible. Canisters, 
boxes, and barrels, which have to be of a 
special nature, are made on the premises- 
There are also smiths and millwrights, and 
all the different kinds of artificers required 
to keep the machinery in order and quick 
to detect flaws during the frequent in- 
spections to which the whole works are 
tieriodically subjected. 

W. H. Roiii;rtson. 
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'ITHrN a twdve-milc radius <•( Man- 
chc^itcr then; U a ]>fi|nil;ttrfni nearly 
:i-i t,'rc;it as that of I/mdon, anrl the 
thr'Ti^'irij; |ic(if>lf' arc <-n;;ii^^c'l in every \ariety 
of imhistry. Hut the noti.m obtains that 
Laticashin; strricliin;;' farri'.rth of the Mersey 
has one trade -that it deals only uith cotton. 
,\or is this .lednrtion altogether foo!i.-,h. 
Thoirf^'h the Tonnty I'alatinc makes every- 
thirti;, from ponderous inacliincry to ex(|iiisitc 
art furriiture and quaintly def:orate(i clofjs, 
the iin[Hirtation, sale, (:arria<;e, unjiackinff, 

priiilinj,', packing', and exportation of cotton 
tjives lh<-uide^t rantjc of cnijiloj'nient to ils 
lnis\' workers. 

India. n<-w ,.iir of Cniilands chief markets 
for cotlon f:on,|., was, sin.:iilarly enou-h, n.,t 
<inly a pioneer in st..-e!-niakiru;. but ihe birlh- 
placi- of the cotl.in industry. 'I'lie trend 
c-aslward of thai indus(r\- was slow. I':!;vpt. 
which has, since the 'Hrilisli .iccupat'ion. 
develojicd a prrtfllable entlon--r<.win|,' in 
the ])elta that extends, ronj^ihly, from 
Alexanihia to (.airo and I'urt Said, was 
formerly dcpciulcnt upon India for its 



manufactured goods. How the crafts cf 
spinning.; and weaving were intnxluced into 
Great Britain is a myster\-. Po.ssibly, like 
the "Moonstone" in VVilkie Collins's story, 
they were brought stealthily, and safeguarded 
as great secrets. The earliest operati\-es 
were of Flemish origin, and they combed 
w(h-j1 before the\- dabbled in cotton. Lanca- 
shire, chiefly because of the humidity of its 
atmosphere, became the great spinning and 
weaving ground, and as far back as the 
seventeenth century Manchester wove linen 
yarn ship(>ed from Ireland, and worked cotton 
wool, bought in London, into fustians and 
dimities. India, meantime, aroused the 
bitterest jealousy of the home mill-workers 
by its imp<'rtation of cotton fabrics; and the 
gentlemen of that jieriocl were taunted with 
flaunting in calico shirts and silk stockings 
from Moorshcdabad ! The strife between 
the woollen and cotton manufacturers reached 
the liou.se of Common.'!, and the wearing of 
CI itti m garments was prohibited by enactment ; 
yet the ladies, with charming inconsequence, 
delighted to walk abroad in painted calicoes' 
The perversity of fashion really led to the 
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foundation of the cotton industry, for it ivas 
by close imitation of the Indian fabrics that 
the Lancashire manufacturers secured a 
marl<et Mechanical skill was concentrated 
on the production of machinery capable of 
making a yarn strong enough to be used as 
a warp, and invention has scarcely had an 
idle moment since. Kay, VVyatt, and Paul 
introduced fly shuttle, spinning by rollers, 
and carding; and Hargreaves, with his 
"spinning jenny," and Arkwright, with his 
"spinning frame," or "water frame," revolu- 
tionised the cotton industry. From his 
Cromford Mill, in 1773, Arkwright sent out 
the first British-made piece of calico ; but 
the operatives detested his patents and 
methods, and rioted against the use of the 
"spinning jenny" and the "spinning frame." 
Both these machines were in turn superseded 
by Crompton's " mule," or " muslin wheel," 
and by Cartwright's power loom, and many 
other improvements have since been made 
in .spinning and weaving. 

English people who have read the story 
"Uncle Tom's Cabin " have a tolerably good 
idea of an American cotton plantation ; but 
they seldom realise how vita! the crop is to 
home industry and to national comfort. The 
grim incident of the cotton famine has faded 
from memorj-, and only a plantation blight, 



or a war with the States, could reveal to us 
the miserj' and despair that .steamships with- 
out cotton cargoes, silent mills, and idle 
hands would mean. Still, Great Britain has 
not to look to America alone for its cotton 
supply. Kgj'pt sends thousands of bales ; 
and its cotton, long of staple and brown in 
tint, is used for the making of the finer counts 
of yarn. India, too, is a cotton grower, and 
her produce, to .some extent, is manipulated 
in England, though the great bulk of her 
crop is worked up on the Continent and in 
India. The Indian staple is, however, shorter, 
and only suitable for coar.ser counts. The 
modern liking is fur finer counts, and 
con.sequcntly the American and the Egyptian 
crops have the readiest market. 

The American cotton crop is handled 
chicfl)' from September in one year to 
October in the next, but it arrives in the 
largest batches at linglish and Continental 
ports in November, Deccmtx;r, January, and 
February. It is grown in Alabama, .Arkan.sa.s, 
Florida, Georgia, Louisiana, Mississippi, North 
and South Carolina, and Texas, and it is 
ship])cd from New York, Savannah, Brunswick, 
Charleston, New Orleans, Galveston, Phila- 
delphia. Baltimore, and I'cnsacola. The total 
bulk of .\mcrican cottnn finm a season's 
growth has buen e.-^timalcd by an ex])ert 
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that so rapidly that not only 
spinners but manufacturers and 
merchants are getting in a flutter. 
No fewer than 30,000,000 bales of 
cotton will, it is estimated, be 
required, even within the next 
twenty-five jears, to meet the 
world's annual demand for yam 
and cloth ; and, dependent as we 
are on America for our chief 
supply, there is undoubtedly im- 
perative need for the cultivation 
of cotton in every available part 
of the British Empire. 

The environment of a OQttoa 
mill, however picturesquely the 
big building has been placed in 
syhan \aile>- or b\' rippling broolc, 
is apt to get ding>'. Man's toil 
has a ruthless infl uence upon 
nature. There is an absence of 
verdure, as though the grass had 
been mistaken for cotton, and 
worked up in tlie weaving shed. 

at about 1 1,000,000 bales, and of this quantity The cotton mill, great or small, has been 

about 2,500,000 bales are exported to Great gradually pushed out of Manchester, which 

Britain, and nearlyasmuchtoContinentalports. is chiefly engaged in the warehousing, sale, 

Ireland, Glasgow, - and Bristol have their and despatch of manufactured goods. 

distinctive cotton industries ; but the mills Shouldered away, as it were, by commercial 

of Lancashire, Derbyshire, and Cheshire take energy from the city, the cotton mill has 

the largest share of the supply. Liverpool asserted itself in town, village, and dale in 

and the railwaj's .still do a considerable traffic the vicinity, as closely as possible to the vast 

in raw cotton, but the Manchester Ship Canal central market. The hand-loom weaver still 

is also becoming a 

valuable agent of 

tran.sit, and unloads, 

roughly, at the home 

docks, 550,000 bales 

of cotton yearly. 
An American bale 

weighs 460 lb. and 

an Egyptian about 

770 lb. The cotton 

product from the 

Nile delta is generally 

reckoned, however, in 

cantars of 98 lb. each. 

The supply of raw 

cotton from America, 

Egypt, and India is 

slightly increasing, 

but the consumption 

is increasing also, and 
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survives in several districts, and even pursues 
his humble callins^, amid the machinery rattic 
at Blackburn ; but the manufacture of cotton 
has develojjcd so extensively that some of 
the mills, fitte<l with the latest appliances, 
specialise and confine themselves solely to 
spinning or to weaving, or other of the many 
pruces.ses through which the cotton passes 
on its bustling way from the ship's hold 
to the wearer's back or into use in the 
household. 

"You should go through a mill that docs 



machines, which loosen its fibres and partially 
cleanse it. Then it is mo\ed to the lapijcr, 
from which it emert,'es in fleecy roll, to claim 
the attentiiHi of intermediate iap[>cr, or 
scutching machine. Here it is mixed, beaten, 
cleansed, an<l laj>[>ed again. In fact, it goes 
through a gradation of these proces.ses, a 
system of .stern discipline, that pounds and 
purifies it till it loaves the finishing scutcher 
in a felt-like fleece, in readiness for manipula- 
tion by the carding machines. The latter 
make the cotton cleaner than ever, but their 
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everything if you wish to get a good idea 
of the industry," said a Manchester merchant 
on 'Change to the writer. " Here's just the 
man. What he doesn't know about cotton 
isn't worth knowing! " 

And, going through a spinning and 
weaving mill in South I-ancashirc, under 
the guidance of this .shrewd ex])ert. one 
was impressed by two thing-;— the comprc- 
hen.sive adaptation of machinery to cotton 
manufacture, and the .silent deftness and 
ingenuity of the human workers in Lnten.-e 
heat and brain-cracking turmoil. 

On entering the mill, j'ou seem to feel that 
it is dominated b\- a great mechanical and 
nimble-fingered giant. The bale-breaker that 
mechanically opens the bale is not in use 
in this building; but no sooner have you. 
on the ground floor, noticed the huge bale 
of raw cotton from America or Kgypt in 
the rough than you find it in the ojjening 
37 



chief ])ur]iiise is to straighten and lengthen 
the fibre, which is passed through the rollers, 
combed or carded, fined till it is almost as 



del 


catc in texture as a spider's web, gathered 


ill 


fan-like shape, nm] drawn into sliver. 


pra 


tically f()rmed into ribbon, about an inch 


bro 


ul, which disa]i|)ears into the revolving 


can 


in a contimi.iu- coil. On other machines 


it 


s .subjected to various rioublings and 


dra 


vings. with the main objects of elongating 


an. 


fining; and in the slubbing frame the 


sHv 


■rs. or ribbons of cotton, are pas.sed 


thr. 


ugh rollers, and \\ound <,n large b..bbins. 


Km 


n then the product of the far-away 


[,1a 


tatioM is given no re^t. It is doubled. 


twi 


ted. and wund on -^mailer bobbins, 


tlic 


1 i)as-.ed through the nuing frame, and 


uiti 


natel\- drawn nud spun into yarn in 



the "mule." 

The yarn is finished in the cop. Taking 
nothing for {jranted, the inevitable question 
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arises, " What is a cop ? " " Well, a cop is 
a cop." The reply is more unsatisfactory than 
the one given to the more ancient query, 
"What is an archdeacon?" Hut ultimately 
the necessary information is evolved from 
the practical mind. A cop remind.'; one of 
a boy's stock of kite .string. It is a long 
length of cotton neatly wound around a 
short spindle ; a length of yarn built up 
in a form that will stand taking up and 
knocking about, either for .sale or for further 
use in the mill. 

Then comes initiation into the mysteries 
of " warp " and " weft." The " warp " is the 
strong thread that runs the long way of the 
calico, that is practically the f<)undation, the 
fabric of the useful draper)'. The " \\eft " is 
the softer thread, the filling that weaves its 
close tracer)' across the «arp, and gives 
texture to the manufacture. The warp )'am 
is wound around bobbin and beam in the 
proces.s of weaving and warping; but it is 
in the sizing frame that it really gains its 
additional strength to bear the friction of 
the loom. Farina, sago, china clay, flour, 
tallow, parafHn wax are among many of 
the substances that go to make the .size 
which slimes and thickens the thread before 
the adroit dropper marks its particular length 
and it goes on to the weaver's beam. Either 
the drawing or the twi.sting of the thread 
ends is necessary to prepare it for o{x:ration 
in the loctm, and the stranger, watching the 
operative, a silent and .swift Caglic)stro, join- 
ing, as it seems, with dexterous twist of 
thumb and finger, the yarn ends from the 
healds to the thread en<is on the weaver's 
b^m, is as much impressed with the .skill 
and 'concentration of the manual industrv- 
as he is with the machiner)' effort. 

It is in the weaving shed that the latter is 
most assertive. There seems to be a vigorous 
rivalry between the over-pick looms and the 
undcr-pick looms as to which shall make the 
most noise. One has heard of the long arm 
of the law, of destiny, and of fale ; but the 
long arm, or picking .stick, of the over-pick 
loom is infinitely more irresistible. It stands 
no nonscn.se as it flings itself to and fn). in 
aggressive coquetry with the racing shuttle 
and the weaver's nimble fingers. A modern 
weaving shed, in intensity of clatter from 
hundreds of rapidly working looms, is a 



pandemonium in which gossip by voice Is 
impossible, for Jove the thunderer could not 
make himself heard in the din. He would . 
have to become mortal, and, adopting the 
adroit method of the weaver, speak by sigpt, 
by the silent but expressive [n')\ (.-nit-'nt nf the 
lips. Yet the huge shed i.s an enlightening 
place. You note the skilful tend of loom b/ J 
weaver, the strike of the picker, the lightning ( 
.shoot of the shuttle, and the mi.n-e of "slay" I 
and .shuttle, pressing each thread of VnsRf 
forward to the warp, deftly \i-ea\'in(j ttie'j 
cotton cloth, which a few days hence will 
be on shipboard for export or on draper's 
counter. 

Calico, or cotton cloth, is worked up in a 
thousand wa)-s to make the infinite variety 
of Manche.ster goods for home use and export, 
and in calico printing art and invention help 
industry in the manufacture of attracli\ie 
fabrics, one of the modem developments 
being the application of electricit)- us a motii'c 
power to drive the machines. One of the 
most interesting manipulations of cotton is 
that by which it is converted into the familiar 
•' flannelette." The cotton made from coarse 
counts is subjected toa"teasing"or "raising" 
process, which fluffs' the fibre from the yam. 
and produces a material soft and A\arni to the 
touch, like flannel, and yet tnuch cheaper. 
Its price has brought it into u.se in nearly 
every home of limited income, and the 
poorest folks, unable to pnrcha>ie the best 
quality flannel, are wanrl)' clad by the 
imitation. Kut the material i^ alwa}*;: in a 
\ortex of controversy. Man)- a coroner has 
condemned it because it is easy of i^jnition, 
Man)' a maker has eulc^sed it on the plea 
that flannelette, qual'ter the cost of flannel, 
is indis[jen sable to the comfort nf the working 
cla.sses, and that the loss of life by burning 
fatality is more than counterbalanced bv the 
virtue of its wear as a safeguard against colds 
chill.s, and pneumonia. Fortunatelv the 
controversy may soon be set at rt»it 
Scientific experiment has strengthened the 
position of the manufacturer ; and it i? 
claimed that flannelette, by chemical i 
can now be rendered non-inflammable 1 

The cotton mills of Lancashire contain, 
roughl)-, 44,000,000 spindles and nesri^ 
700,000 looms, employii^ at least half a 
million hands, and there ai^ i 
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miiiiy ■•iJicr mills am! facti>rius tliat spin and 
inamifactui-u tcxlilu falirics. i'ractically 2.000 
firms arc cii^'aLjcd in tlic cotton industry, and 
there is scarculy a country, ci\iliscd or bar- 
barous, to whicli the niitput, fine or coarse, 
[jaudy or pliiin, is not sent. 

The tendency in the c()tton industry is 
towards better wurkini; cunditinns and 
shorter hovirs. ICven steaniiuL; in weaving; 
sheds, which some manufacturers consider 
vital tr> the make of cotton clolli, may 
ultimately be lej,d,slalc(l out of the mill. 
Meantime tlie operative adapts himself to 
new methods of work, and his illd puj^nacity 
in social life has been su])ersede<i by homely 
philosophy an<l quaint humour. On his 



■')■■ 



tiie • 



nth 



4oini;-away club" in 
his |)ockel, he is a i)lvitocral, notwithstandin.i; 
his beany »a>-s and whimsical dialect. Rut 
it is on 'Cliani^e that the wealth and power of 
the industry is the most impressively indicated. 
The j;reat " cotton lords," once wealthy and 
induential enouj^h to arouse Bismarck's envy, 
have not altogether dis;ippcarcd from ''the 



boards." Hut the trade has <;radually diversi- 
fied and extended till there are «,ooo three- 
i^uinea subscribers to the Manchester Royal 
ICxchan};e, the lai^est exchanfre in Kurope. 
Nearly all these men are engaged 111 selling 
or buj'ing cotton, raw or manufactured, or 
doing bu.sine.ss in some commodity nccessar^- 
for the equipment or work of mill. The 
scriptural recnindcr that a fjood name is 
better than richas has been placed high up 
in the gilded dome of the vast hall. More 
easily within the range of vision are the 
latest quotations for consols, the bank rate. 
and the cotton prices. The telephone, the 
telegraph, and the special mes.senger are .so 
alert that there is no longer necessity ft)r the 
merchant to signal the state of the market, 
whether buoyant or de])ressed, by the tip 
backward nr forward nf his silk hat. The 
great throng on 'Change know to a fraction 
how far to go in business enterprise, Thcv 
have their fingers on the commercial pul.sc of 
the world, and they make the most of "the 
golden moments in the .stream of life." 

John- ri-iNDLETOK. 
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\S Great Britain fiijuys 
. tlie ojinnicrcial >ii- 
[irtmacy of the unrld. 
it follow.s as a iiiatter ..f 
Luai-:-!; that her inatuifac- 
tiirins; cities and tmviis 
provide a field of extra- 
nrdiiian- raii-c fur clerical 
L-inpluyniciit. An cver- 
increasiiij; army of IChl;- 
lishmen are cnL,'aL,'cd in 
keeping the ledL,'cr> which 
are litcrall>- detailed charts 
i>f our ^ij,'anlic trade. And 
their ranks are annually 
supplemented by an influx 
of foreii^iiers, principally 
(lermans and I'^renclimen, 

lunj; eriuui^h tn master the 
lan^'iia'ffc, our metlnxls of duinj,' business. 
and tile nature of our world-wide cocnmercial 
connections, before returniiii,^ to their own 
Countr\- to Use the knowled^'e thus acquired 
against their instructors. 

Hoys destined to become clerks LjeLierally 
enter offices at any a^e from twelve to 
fifteen. Every class sup])lies its quota of 
recruits. The public schiml lad is often .sent 
into the City in the hope that a business 
training, backed by social influence. nia\- 
secure him a dij^nified and lucrative |M)sition 
in the higher walks of commercial life. The 
Hoard sch(Mjl, hoH*e\er. furnishes the majorit)' 
of embrvo clerks. I'liu nffice-t>o>- staiuU at 
thefiH)t'of the ladder. , so far as 'the cleriral 
industry is concerned, and his ^.crvice^ are 
generally \alued at almut five or .-^ix -hilliii--- 
a week. The day cnay come when hi-- incnnic 
will be reckoned by hundreds, even !>>■ 
thousands. Hut the ladder whicli he ha-. 
to climb lias many ;.^radations. lie !)e|,'ins 
by acquiring a knowledge nf office roniinc. 
He i.s CNijectcd to reach the munlinL; ln.u-e 
in the morning iMjfore his .sijiiiors. lb' 
indexes the letters, takes charge of tin- 
Htamp.s, and goes on errands if required. It 
is all very simple, \crj- monotonous, but the 



discipline is priceless in preparing him for 
a life in which brilliancy is useless in coni- 
parisnn with accuracy, honestj-, punctuality, 
neatness, and character. In e\er\' oflice. 
even those devotL-<l to the same line •>( trade, 
the claiK- round of duties differs in detaiU. 
Hut sound business princii)les. like luiclids 
axioms. ,ire a fixed quantity. 

I here .are, in mund numljers, 1 50.C0O 
clerks in l,onrl.iii, or practically twice as 
man\- as in any other Kviroi>ean city, and 
the ])ropiirtion probably also holds good even 
in the case of New York. l'"conomic causes 
siLflice to explain the rush for clerkships. 
British trade is now represented by an animal 
lurnnvcr of about .i^>X),000,000 sterling. In 
pro|)ortioii as trade ex])ands, as the figures, 
neatly arranged in the form of national 
export and import returns, attain to more and 
more bewildering dimensi(tns, employment 
for clerks multiplies. ]-"ur it must Ik; remem- 
bered that the i>ett_\- total.s, which in the 
aggregate amount to these colossal millions, 
have to !k' cast up. and cast u[) again, checked, 
and avidiled Ia- hundreds .,f th.msands of 
vuuths and men. ere thev How through ..ne 
channel or another into the !ian<is of Hoard 
of Tra<le ofVicials. to be tlirown into the form 
of |ilue-l«.oks, Tlie clerical industry difTers 
from L-very nthei 
in that no form ol 
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:-^r. rm :r.ese ^^c ■•-a^ are ■JT-mecimei: men 
*■. " ■ rrr'.er -(.-em ib.e t'> retain rti^'u-ar emptov- 
rr.-j'i 0:i the -ther har.d. the> are often 
b- ■ k!-:vt-'jer- :r. fiir^y -^utjd situations, who 
:.':■ iijt ;r.:- ~.eth>:<i ■ -f iLiminc; their leisure 
■ . -,T.~'.. ("ert^in p-.-iti'-n-^ are now reserved 
: r >.';:-> ;r. a!rr.'-: e-.er\- 'ar^e mercantile 
-.-: ;V;-"-.::i';r.:. Sh'"'rthard and typewriting 
.--.ri: th; ;;.dy-Cierk'-i m- "t u-ual qualifications 
f r ';:n:/'.yrr.cnt. Numberless as are the 
-j-.:rci_- 'if rHTciipati'-iti ii[)en to clerks, never- 
:hi!'_— . ven- many men are constantly unable 
I'. r'::.d p.-ttions. The reason is twofold. 
' h'.iup c-flucati'.ii has placed within the reach 
'■f a!! the iitccs^ari- intellectual equipment, 
an'i [nany paront- canm^t re:iist the tempta- 
li'ni thu- tliruun in their way to put their 
chil'lren to empl'iyment which means an 
immediate addition to the family exchequer 
of vjme triflin;^' weekly sum. In the second 
place, there is nn such protection against 
undue clerical competition as is afforded to 
all classes of skilled mechanics by their 
trades unions. This is a state of things 
which cannot very well be remedied, for in 
ordinary mercantile work there arc no long 
apprenticeships to be passed through, no 
highly technical knowledge to be acquired. 
Custom requires that the clerk shall dress 



better, and generally live according tu a In tlie wear and tear of metropolitan life 



more pretentious scale, than persons wlio 
earn at least as much and often considerably 
more. The poorer members of the craft are 
id tliis way called upon to make sacrifices 
and endure deprivations calculated to break 
tlic finest spirit. No city in the witrld 
presents such heart-rendinjj extremes of 
luxury and poverty as London. And among.st 



.-ery hour added on to the workinj; day 
counts. In this respect the provincial clerk 
enjoys a distinct advantage over his London 
brethren. It is noteworthy, too, that the 
salaries paid to the rank and file of clerks 
in the provinces are substantially the same 
as those paid in London, notwithstanding 
the difference in the cost of living. But, 



to be found, jjcrhaps, the most painful con- 
trasts. Any day one may notice in the 
City the shabbily attired clerk munching 
furti\ely the sandwich which he has brought 
from his home in the suburbs to serve as 
luncheon. He is very possibly married, and 
has to supi>ort a family on twenty-seven or 
thirty .shillings a week. To him every penny 
counts. His single brother, earning only the 
.same salary, or even a little less, can always 
afford a .substantial luncheon at a respect- 
able restaurant, and manage to keep himself 
attired smartly. 

Travelling to and from business i 



the class whom we are now considering are of course, opportunities for advancement are 

clearly pro])ortionate to the importance of a 
town as a centre of trade and industry. 

The Stock Mxchange articled clerk belongs 
to the aristocracy of City clerks. He makes 
anything from a hundred a year to five 
hundred, and b\'-and-by will probably de- 
velop into a full-fledged stockbroker. 

-All grades of Stock I-^xchange clerks are 
in the satisfactory position of possessing 
s])ccial knowledge of a highly technical 
branch of commercial life. This in itself 
tends to limit competition, which is a distinct 
gain from the employee's point of \ie\v. Rail- 
way clerks also enjoy agreeable immunity 

imposes a heavy drain upon the jwcket of from the difficulties which beset the ordinary 

the metropolitan married clerk whose income mercantile clerk. Apixjintments in most of 

approximates to that just mentioned. It is the railways are made from the ranks of 

practically impossible for him 

to obtain cheap and suitable 

living accommodation within 

walking distance of his work, 

He is therefore almo-^t cum- 

pclled to take up his rcsiduiicu 

in a suburb. The railuay 

charges fi)r season tickets 

may ajjpear trifling to the 

well-to-do, but the humble 

clerk with a family dependent 

on him cannot always .ifford 

to become a 

season ticket 

holder. He en- 
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i-ours tn effect 
Iful 
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travelling l)\- the 
workmen's train-^, 
a course which 
involves leaving 
homemuch earlier 
in the morning 
than would other- 
wise be necessary. 
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youths nominated by the directors. The all others in the matter of Tvordr^nEwu^ 
working of a great line is an exceedingly From ten to four he is bound to his desli ; 
complex matter. .A,nd the boy \s-lin take.t but as soon as the clock strikes he is (n^ 
an interest in his work has plent>- to learn. The mercantile clerk, on the other liand. 
Heavy demands, howe\er, are made upon his often works from eight until six or even 
patience as well as upon liis intelligence, se\-ai. At times of exceptional pn:ssurc 

Stock Exchange clerks are busy until cltw 
upon midnight, but they ar<; always paid 
well for overtime when such an exceptional 
strain is imposed upon them. The Govern- 
ment servant is relatively independent of 
the whims of his superiors, and the *• fixily 
of tenure " whldl 
he thus enjoys, 
coupled with the 
certainty of a pen- 
sion in his declining 
years, constitute, 
doubtless, the most 
substantial advan- 
tages of his position. 
The two or three 
pounds a week 
allowed a brilliant 
young University 
man \vhen he suc- 
ceeds in entering 
the first division of 
Government clerks 
cannot be described 
as a handsome 
return for the u-* 
of his brauis.- TIk 
future, however, may bring him li -pot 
of real worth, perhaps of distinctioiH wb3B 
at the worst he is certain to* be ^nl>iABg 
within a reasonable time a salary of i 
hundreds a year. Clerks of the 
division can rarely^ however, look 
to the excellent appointments 
sionally come to the men who b^in life 
in the higher branch of the service: - Tfe 
Foreign Office clerk is a fvin^ anrK^ngftt his 
kind. His official salary is generalfy' but k 
small fraction of his income. 

The Law provides more" satisfactoiy 
employment for the rank and file of derio 
than, perhaps, any other line of busftiesl. 
competitive examination, with the prospect A good lawyer's clerk is aman with special 
of another examination when the)' reach the knowledge, much of it of a hiprhly tedinical 
threshold of manhood, failure in which in- character, which has been acquired by yeuk 
volves the loss of State employment The bt" patient industry. He is a skilled n-Drica* 
Government clerk enjoys an advanti^ over who commands a good wi^ mnd cannot be 



if the special department in which his duty 
lies brings him into direct contact with the 
traveiiing public. 

The Government service in e\-cty country 
is generally regarded as a sort of earthly 
Elysium for clerks. There are no earthly 
Elysiums! But this 
particular delu.sion 
is easily under- 
standable, seeing 
the keen competi- 
tion which is Maged 
for all vacancies in 
the Civil Service, 
whether the clerk- 
ships be in the 
House of Lords or 
in His Majesty's 
prisons. Thousands 
of boys annually 
compete at the 
various examina- 
tions, and thousands 
of necessity fail, 
falling back, as a 
matter of course, 
upon the already 
congested battalions of mercantile clerks. 
Civil Service tutors probably turn o\er a 
couple of hundred thousand pounds a year 
from the fees of aspirants to State clerkships. 
Great Britain pays her servants all round 
better than any other country. But amongst 
them are the well and the poorly paid. A 
junior clerk in a countrj' post-office often has 
to make ends meet on tweh^e .shillings a week. 
Hundreds of boy-copyists employed in the 
Government departments in London, Dublin, 
Edinburgh, and other important towns receive 
very little more for their services from an 
appreciative countr;-, notwithstanding that 
their appointments have been obtained by 
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■|)lacccl. Well -• 
r tliu jirotcttiui 
A snlicit'.r ciij 



' intcrc-it-i. 
ttvc practice nfl<jn Iiiis for 
a quiilitlud siilicitnr — a in. 
st;irtc(! on his career as at 



shorthand clerk is a valuable incrnber of 
evtrj' successful la«'\*er's staff. l-"ur socnc- 
reason or other la<i\' clerks have not yet 
invafletl to any considerable extent the 
lawyer's office, lint as scriveners' assistants 
the\- finti ])lent\' of reimuierative 
work in all the Ljreat 1cl,';i1 centres, 
Kverv ("ourt in ihe realm has its 
clerk' «hile the lli-h C..urts of 
Justice ha\e a batlalion, certificated 
by tile Civil Service (■|)niniissinnei'-., 
most fif whom are never seen in 
court, their work beinc; connectcil 
rather with the machinery of the 
Liiw than its adininistrrition. 

It is .difficult to ci.ncelve any 
b'irlj- of. men wei^diterl with greater 
res[>-jn.sibilit\- than bank clerks. Not 



anised si>cietios entl>- paid. Day after day ca.shiers in a 
of law clerks' hundred London banks, and in a thousand 
ini{ a reinunera- banks throughout the country, pas.s over 
his seni.ir clerk the counter, within, jjcrhap.s, an hour, sums 
1, perhaps, who of |,'old equivalent to many years' purchase 
office buy. The of their salaries — .sums which would make 
them rich for life and their children after 
them. Considering their temptations, they 
have ^'ood reason to feel more than proud of 
the confidence which the commercial world 
rep-'ses in their inte:,^rity. The vacancies 



bankiii 



itself ; 



;at 



dustrv-, but those who conduct it 
haveunrler their iiaiids at all seasons 
the very life-sprin- of all industries. 
Neither the ;,'reat capitiiist, master 
of millions of mone\- and the 
happiness .,f th.-usands of people, 
Liur the humble marine-store dealer 
can disjiense with the bank clerk's 
services. It is one of life's ironies 
that bank clerks are very indiffer- 




LFHKS AT A LONDON POST OKKICE. 



for Juniors in most banks are filled b\' j-outlis 
nominated by the directors. In some 
instances the initial salary is only thirtj' 
pounds a year. It is nut unusual for the 
manager of a branch house of an important 
banking company to draw a salary hardly 
so good as that of a second-rate music-hall 
performer. Nut often does the bank official 
reach a salary of a thousand per annum. 

Municipal clerks are not only well paid. 
but are, as a rule, accommodated with 
bright, airy offices and are seldom over- 
worked. Town clerks, ()f course, are at the 
head of this department of the clerical 
industry. The Town Clerk of the City of 
London measures his salary by thousands. 
The town clerks of few important towns 
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draw less than eight or nine himdrcd jiet 
annum. The Lonikm boroughs pay their 
town clerks handsonielj', salaries of a thou.sand 
pinnids and upwards being quite the rule. 
In sctme small county towns, however, the 
town clerk ekes out a living by cctmbininfj 
the ])ractice of a regular profession with 
liis municipal duties. In munici]>al life a 
clerk of exceptional ability seems to advance 
more rapidly to the higher ranks than is the 
ca.ie in other spheres of clerical employment. 
It is but necessary, however, to look round on 
the list of leading men in ail departments 
of business, and in some of the professions, 
to realise that every clerk has hidden .some- 
where in his desk the key to wealth and 
position. It only needs finding. 

r. I'. wii.i.LVM Ryan. 




THE ART AND "MYSTERY" OF SCENE-PAINTIN" 



^CENP:-I'AL\TI\G is, ijf cuur-se, an 

art as well as an avocation. The 

scene-painter, it is true, can aim 

inly at broad effects ; delicacy and subtletj- 

must not attempt. And to the con- 

mtions of the ordinary painter he has to 

others arising out of the circumstance 

tSit his work has to be \iewed from a 

tsnce, and not only in artificial light, 



A SCENK-PAINTFK S 
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Llbut often in artificial light that is tinted. 

F This, however, does not make his work less 

[an art ; it is one difficulty the more to over- 

come ; and the best scene-painter, other 

things being equal, i.s the one who most 

successfully adapts his art to all the 

I iiinanager's exacting requirements. 

In these pag&s, hoivever, it is with scene- 
rainting as an avtwation rather than as an 
t that wc arc primarily concerned. That 
ose who rise lo distinction in the pro- 
jfessitin arc not unhandsomely remunerated 
[:fi)r their skill and pains may be taken 
granted. In these days so much 
utJeiiend.-i upon the "mounting" of a piece 
T — audiences have, as a result of long in- 
ftidulgcnce, come to expect so much in the 
uway of scenic beauty — that it would l>e 
'str-inge indeed if the men whose function 
to supply the demand had lo com- 



plain (if inadequate recomyjcnsc in 
coin. \ur does the work fail lo bring" 
some measure of glory tn those who are 
mainly responsible for it. Such l1aIn(^s as 
Hawes Craven, Joseph Harker. Bruce Smith. 
VV. Telbin, R. Caney, W". Harford, Henrj- 
Emden, W. T. Hcmsle>-, T. E. Rjan. and 
Walter Johnston are almo.st household words 
among that largest of all " the clas.ses " who 
frequent the theatres. A fleeting kind of 
fame, no doubt. But so also is that of 
the actor. The greatest of those who tread 
the brjards and nightly move 
multitudes to ecstasy have tw 
sooner quitted the scenes of their 
triumphs than they begin to fade 
into abstractions, and if they 
remain anj-thing more than mere 
names it is at least as much 
because, like David Garrick, thej- 
were personalities as on account 
of their histrionic genius. 

Although some of the big 
cities of the provinces, such as 
Liverpool, Manchester, and Bir- 
mingham, have their own scene- 
painters, the great centre of the 
pmfession is London ; and it is 
the scene-painters of the metropolis who for 
the mo.st part furnish forth the scenerj- for 
those touring companies that carry .successful 
plan's into the country. Yet even in London 
— and even though during the last few years 
theatres have been springing up all over 
the town — the number of scene-painters is 
not considerable. Painters and assistants 
together do not. probablj-, number more 
than about a hundred. Vo these must be 
added the articled pupils ; and although 
many of these have acquired a consider- 
able degree of proficiency, one still mar\els 
how so small a body of men contrives to 
get through such an enormous mass of 
work. In former days each leading theatre 
had its own .staff of scene-painters ; now 
the rule is for the scenes to be dis- 
tributed among se\-eral artists, regard being 
had, of cimrse, to the special aptitudes of 
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1 SCENE-l'AlNTKll 



<;acli. How the clinni^c camu iibinit, wlictlior 
it Wiis lliat tlic mndcni svstuin of luii^' nms 
iiiatic it iiiiuCDiiomical fur ;i tlic.itrc U.> 
have its permanent staff of scene-painters, 
\vc need not stop to inquire, but so it is. 
A sL-ene is offered to a given artist, a 
price is ajjreed upon, and lie, with his 
assistants and pupils, turns out the work. 

Another change, consequent upiiii tlie 
one just indicated, is that the wiirk is no 
longer for the nii)st part dinn; in the 
theatres, but in buildings rented or ac- 
quiral by the various artists, and by them 
adapted to their requirements. Almost tlie 
only exception to this rule is l^riiry Lane, 
which is such an enurmous .structure that 
there is room in it for at least sunie of 
the scenes that are presently to grace 
the stage to be painte<l "on the premises." 
At Drury Lane, indeed, there is room 
for everything. Other tlieatres have to 
-Store their scenes in railway arches, and 
so forth, and my readers will doubllo 
remember h-nv not so very long ago a 
fire in one of these arches wrought havoc 
among the Ix-aiitiful scenes which .Sir 
Mcnry Irving had accnmulaled : but Drury 
Lane is able to provide its own storajje. 
although, as ma\- i)e sU|)|)osed, it^ -tock of 
scenes and " propurtics " is on iliu mosi 
gigantic scale. 

This leads me lo speak of yet annilic,- 
change that has come over the ■■niv^terv" 
of scene - painting. Formerly the caiuas 
was spread on the floor, and the artist 
traced his designs with a brush having a 



handle long enough to permit of his stand- 
ing over his work. The inconveniences of 
this iiiodits cfxrniidi are obvicjus enough. 
In the first place, the work could only be 
done in a building with a large superficial 
area. The Covent (iarden Opera House 
re(]uires scenes seventy feet long bj- ftirty 
feet broad, and though the stage of Covent 
(iarden is the largest in this counlrx', scenes 
fiir an average theatre have to be some 
forty feet by thirt\-five feet. The position, 
too, was an awkward and tiring one for the 
]>ainter, who must have known excellently 
well what backache means, and who was 
also reduced to the painful nece.ssity of 
trjading his work under foot. Now 
all these drawbacks are avoided by the 
simple expedient of a windlass and a slit 
in the floor, through which the canvas, at- 
tached to a frame, is raised or lowered so 
as to bring that part of it which is being 
o])erated upon at the moment on a level 
with the painter's arm. 

It is still necessary, of course, that the 
painter .should have a fairly lofty building 
to work in, but he requires comparatively 
little floor space. In Mackiin Street, between 
llolborn and Drury Lane, a large warehouse 
has been converted into painting rooms b_\- 
two well-known scenic artist.s. Other scene- 
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tlic- kind 'if scene lie requires, the scene- 
(wiriter makes a sketch, and if that is 
apjirove*! he pri>cce<l-: to construct of 
carrlfKiard a complete in<.«iel, on a scale. 
-iiy. (.f half an inch to the foot It is here 
that the rusonrccfulness an<l inventiveness 
of the scene - painter are able to make 
tliein.--eives felt. The model shows even-- 
thid^'. down t't the smallest detail — not 
only the lan(lsca[>e. but d<H>r and windows. 
those which have to ojjen in the actual 
scene bcinif made " practicable " in the 
model. "Wind's " and -'top-cloths" are also 
shown, and even the pulley and rojies which 
will be used in the adjustment of the 
scene are indicated. This part of the work, 
as may be supposed, calls for abundant 
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patience, but its iiiijjurtiincc is manifest, 
and no scene- pa inter bej^mdj^cs tlie time he 
has to spend npon liis mwiel. even when 
he knows that \vi will liavc V 



and late tii ^'et the work finished by the 

sti|)ulated time. 

Thu model, «-hen at last It is completed, 
is submitted to the manager's considera- 
tion. It may Ix.' that he or the author 
desires some alteration. j,'cner:illy an in- 
considerable one. When the iiiodilicatioii 
has l)een made, the model is handed over 
to the master carpenter, who constructs 
the framework which is to receive the 
canvas. Haviiij,' been affi.ved to the frame, 
the canvas is prepared by the painter's 
lahrjiirers, whose bu.siness also it is to mi.-i 
the colours. These are j^round in water, 
by means of such a machine as is figured 
m one of our illustrations. \ow the 
artist draws the de.sijjn in chalk or char- 
coal, and then the colours are filled in, 
alwa\-s, as 1 have said, with due refjaril 
lo the artificial conditions under which 
the ])icture has to be viewc'd, certain 
colours, therefore, which ap|>ear very 
differently in artificial light as compared 
with natural light, being avoided al- 
together, or modified, as the case ma\- 
be. 

That scene-painting, like most other 
modes of earning one's daily i)read, is not 
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without drawbacks, I am not prepared to 
a-ssert. Stranjit- intlfcd wnuld it be if this were 
not sa The work, as the reader will know 
fur himself, has a plentiful lack of rej^ularily, 
and while both master painters and assistants 
often have to toil under hcavv pressure to 
get their scenes readj- by the eventful ni^jht, 
the assistants, at any rate, sumeticncs have 
periods of enforced leisure. The attractions 
of the \ocatifjn, however, to those to whom 



the work itself is conf^enial, far out 
this disadvantat^e If the practitioner^ 
art is clever and resourceful, if -b 
not onl\- wield the brush swiftily 
deftly-, but is also facile in invent! 
scene from the manager's brief hint^ - 
is a much rarer gift, he in no long 
ma\' rise to distinction, besides bang' lib 
re«ardcd in a pecuniary sense for his ind 



and skill. 



W. Wheei: 
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EVERYDAY LIFE IN THE ARMY. 



ALTHOUGH our forcif^n neighbours are 
never tired of sneering at the alleged 
mercenary basis of the British military 
system, there can be no doubt as to the 
latter — that is, the voluntary system — being 
a higher development than that of compul- 
sorj' service. It would, of course, be too 
much to say that the great majority of men 
enlist out of purely patriotic motives ; 
nevertheless, the very fact of their enlist- 
ing of their own free will confers upon the 
British Army a quality of spirit and tone 
which are of incalculable value. Concern- 
ing the advantages — not realised as widely 
as they should be— which the Army now 
offers as a means of cm]jIoymi:iit wu 
shall speak farther on ; mean\vhilL\ to com- 
mence the description of cver\day life in 
the Army, let it be at once .stated that the 
training of men by short service and |)ass- 
ing them into the Reserve is the vita! 
principle oC the sy.'^tcm. 

The mass of men — that is, those fur the 
Line, Cavalry and Infantry, and ihe Ruyal 
Artillery^ — enter the .Vrmy for seven _\cars 
with the colours and five in the Reserve ; or 
eight years with the colours and four in the 
Resene, if the period of Army service expires 



while the man is abroad. The Foot Guards 
and the Royal LCngincers have the option of 
the f()rcgoing, or of three )-ears' Army and 
nine years' Reserve service and an additional 
year of service abroad. .All recruits for the 
.Anny Service Corps enter for three years' 
.Army and nine years' Rescr\e service. In 
lime of war or great emergency, however. 
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bandsiiiL-n, and artificers, after nine years 
also, by ])errnis,si(jn of the commaTuling 
ofiicer ; and all other soldiers of good 
character after ele\'en j'ears' service. 
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A recmit i» enlisted for any regiment 

of cavalry or infantry for which the recruiter 
to whom he offers himself is authorised to 
raise men ; or he may enh'st fur fjeneral 
service in the cavalr>- or infantry, in which 
ease he is appfiinted to a regiment, but 
is liable to be transferred within three 
months of the date of his attestation to 
any corps ■■•( the same arm 'if the ser\Lce. 
The requirement-; as to a^^e and hei^'ht are 
varied from time ti . time, and may be 
obtained at any rccruitin^^ statiun. 

All manner of classes are represented by 
the recruits, whose reasons for enlistin;' are 



The clodiing; whicli means iiniferm, b 
usriued in sizes from the Pimlico establisb- 
raent, and the recruit is fitted by the 
.sergeant maater tailor, and subsequently 
paraded before the commanding officer, ti> 
receive the latter's approval The necessaries 
compri-se shirLs, socks, brushes, comb, lazo^ 
knife, fork, spoon, button brass, and teodi 
brush the last named only recently added), 
which the recruit receives free on joinir^ 
under the name of a "' free kit," and wliicfa 
he has to keep up at his own expense; 
The term equipment applies to the articles 
such as arms, valises, belts, ajnrnunftioa 




multl/hrfoiis, a/thou{,'h, broadly sjx:akin<;, the 
matter is rcfjulated by the state t>f the 
labour market. Uy the Army Act of 1881, 
the recruit no lonjrer receives the " King's 
Shilling," which formerly obligefl him to 
apjiear before a maj^istratc and take the 
nath, or pay a fine of £1. Now he is not 
deemed to be enlisted until he has volun- 
tarily appeared before a magistrate, or other 
authorised ijerson, who puts to him a series 
of authr»rised questions and satisfies him.self 
that the m;iri is not under the iiiHuence of 
liquor ; while the recruit's first ordeal takes 
place before the doctor, who has him 
8tripix7(l, weighed, measured, tested in eyes 
and cars, and put through inany motions. 
Having pas.sefl the doctor, the recruit is 
sent, wherever jwssibic, to the depot of his 
unit, where provision is made for his pre- 
liminary instruction, and where he receives 
his clothing, ncccs-tarics, and equipment. 



pouches, etc., which are issued by the 
Ordnance Store Department to the com- 
manding officer of the unit, according to its 
establishment The .soldier, if transferred to 
another unit, does not take his equipment 
with him, unless it is specially transferred 
with him. 

The idea of sending the recruit to a depdt 
is that he may be gently broken in, so to 
speak. The depot officers and non-com- 
missioned officers, who give him his first 
instruction, are carefully selected, and he 
assfjciates with old soldiers of good char- 
acter, who w'lW put him up to things, and 
show him how to clean, fit, and arrange 
his arms, accoutrements, and kit. The 
infantry recruit joins the regimental depdt, 
where he remains, as a rule, about 
three months, undeigoing the recruit's 
courses of drill and musketry instruction. 
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At the expiration 
of the depi'it term 
recruits are des- 
patched ill drafts 
to a battalion of 
their regiment 
serving at home. 
In the case of the 
cavalry, however, 
the recruit is sent 
straight to his 
regiment, unless 
it happens to be 
abroad, when he 
joins the cavalry 
depnt at Canter- 
bury. The cavalrj' 
recruit has to 

learn the use of the carbine, sword, 
lance, and to practise on foot the different ac(|iiircd ; then fulliiws practice in riding 
formations of cavalry, before taking his without reins at a trut or canter, his arms 
place in the mounted ranks. Simultaneously folded, and leaping; while the last part of 
with this drill he is performing stable work, his training is devoted to teaching him 
learning fencing, and going through a how to use his weapons in the .saddle. Dis- 
gymnastic ourse. .Ml this lasts fully two missed riding school, the young cavalryman 
months, after which he is handed over to has only to pass thrnugh the musketry course, 
the riding ma.ster, to undergo a course of and he has qualified as a trained soldier, 
I20 lessons, or thereabouts. The riding- In the koyal .Artillery the course of 

school course is, indeed, a most thonmgh instruction ha-^ necessarily numerous jx'culiar 
one. For some forty les.sons the young features of its own. In this branch of the 
soldier has to ride without stirrups, for in service the soldier is either a {;unner or 
no other manner can the strength belnw a driver, and l>oth must learn to march and 
the waist and the balance and gri|) be undergo schuoling and L;ymnastics. The 
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driver must be instructed in riding, driving, 
fitting antl care of harness, and the care 
and grooming of horses. The gunner of 
each branch — Horse, Field, and Garrison 
Artillery — is taught to serve, la\-, and fire 
his gun, and how to dismount, move, and 
mount it. The horse gunner is also taught 
to ride ; while the garrison gunner has to 
be instructed in the care of stores, maga- 
zines, and ammunition, and eventually to 
know all about range- and position-finding 
instruments, combined with no mean acquain- 
tanceship with hydraulics, machinery, and 



bridges ; field companies, ready for any 
engineering work ; balloon sections ; rail- 
way companies, one of which is stationed 
at Woolwich and is employed on the 
arsenal railways, and another at Chatham, 
where it has chaise of a Government line ; 
fortress companies, whose duties are confined 
to the construction, attack, and defence of 
fortresses ; and submarine miners, attired more 
like sailors than soldiers, who see to the 
defence of our harbours and tidal estuaries. 
The Army Service Corps is composed of 
clerks, artisans, drivers, butchers, bakers, and 
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electricity. In the Royal Artillery, there- 
fore, men are classified as 1st, 2nd, or 3rd 
class, according to professional knowledge ; 
and certain appointments can oni\' be held 
by first-class guniiers. 

All men who enlist fnr dismounted units 
of the Royal Engineers must have ,1 specified 
trade. The scientific corps, as it is ciirrect]>' 
termed, comprises various brandies which, 
from their names aliiue, signifv the posses- 
sion of considerable technical 'skill. Tlicre 
are bridging battalions ; telegraph com- 
panies, provided with portable telegrapli 
and telephone material ; field depots, cimi- 
pri.sing a field park with apparatus fnr 
printing, photography, etc., and a mounted 
detachment, supplied with tools and explo- 
sives for destroying railwajs, roads, and 



shoeing smith-^ ; the .Arms' Medical Corps 
is a trained bndv of men whose duties as 
hospital orderlies and bearers neeil not l)e 
dilated upon, and the cnrps c)f Ordnance 
artificers jirnvides inialified artificers fnr 
tlie rejiair :in(\ maintenance nf the material 
bel.inging m ilie (;arris.,n Artillery siege 
train, etc. Tn join the last named men 
must be "f gond character. com]X;tent filters 
with -^nme knowledge i>f mechanical ilrawing, 
and serve «ii iimhation fnr a jear. 

The eser>-<ia\' life "f a s.,fdier nia\- be 
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at 10 p.m. with '■Lights nut." His actual 
working liours. hnwc\er— guards and fatigues 
exceptetl — may lie api>roximalel\' given as 
frmn 6 a.m. to 3 p.m. The reveille .sound- 
ing is the signal for the troops to rise and 
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tf> clean an'l arr;in;.;c their b.irrack ruoms 
iiT tents uniicr the 5-U[>trintcndcnce of 
the non-c'iininii--i'mc'I officers ; an'I later 
on, ii-^iially ;ilK.ut lO a.m., the barrack r'j')m-i 
or line-; are in-^ficcte'l by the com])any 
officers. In the- siimmer months there i-^ an 
adjiitaTit's para'ie iKjfore breakfa-t, while 
}x:t:\i:i-n breakfa-l and the comman<lin;j 
fifficer'-. parade, which i^ the event of the 
flay, the fiiri'.tion known a^ orrlerlv room is 
hekl, .\t or<l..Tly room -.okliers \'itill\- of 
offence^ are broii;;ht n|. tK;fore the '•('.O,." 
who inve-.M^'alf;-. their ca-es, and punishes 
or a.lrrioni^hes a- the cax; may be. .\fter 
the •■l'(>.\" parade comes tiie dinner-hour, 
and afl.T Hinnrr another short parade. 
i.,,.allv .ondneted In- the ^erL;eant -major, 
ati'l ait-n.led onK- b\- the \-..uii;' soldiers. 
■| he for.-oin- remark, apjih' more es[«,-ciallv 
to the infantry. In the ravairy and horse 
artillerj- ridiii;; m hool or evr;ici-.e t.ikes the 
pla.e ol the ear!\' ni.irnin;.,' parade, while 
^nth all moiinnd nnits there is a routine ..f 
Mal.li- diitir.. on n-tiirn of hordes fn.m work. 



or 



til.- 



dirr.Trnl d.u- of the week, and the routine 
is po.i.d up in thrr barnick ro..ms. detailiii!.; 
(he sui<e-,ion of parades and duties for 
ea.h day of th<- week. lietween March ist 
and October .^sl, known as the drill .season. 



one Company in each infaiitr)- battali.>n at 
home is struck off all duties for the purp-'se 
of a course of instruction under its owt. 
officers, known as field traininfj. The 
course of instruction lasts about four \veek>. 
and comprises fire discipline, advance and 
rear ;,'uards, reconnoitring and outp-jst 
'luties. and working parties. Kach squadron 
of cavalry, every company tif Garrisi.in 
ArtiMer>-. all batteries of Horse and FieM 
.Artillery, and all companies of Kn^ineers 
are struck off all duty for a similar period 
fi)r the purpose of going throucjh an annua! 
cour-e of instruction, according to the 
>yllabus promulgated in regimental orders. 
Then again every unit of cavalry, infantry, 
C.arris'Mi .\rtillery. and R.iyal I-:ni;ineers has 
|o [)e exercised through a course of 
rmisketr)- and field-firing, the latter bcin" 
niade as interesting and realistic as possible. 
(ireat imjiortance is attached to f^ymna.stic 
in--lruction, both for the forming of recruits 
and for hardening and strengthening the 
tr.iined soldier, so as to enable the latter 
to cover l.OOO yards at a rapid pace, and 
find liiiuself in good wind and able to 
use liis baj'onet efficiently. The tjymnastic 
instruction of trained .soldiers, however, is 
carried on ,so as to interfere .as little as 
possible with their ordinary duties. Every 



EVERYDAY LIFE IN THE ARMY. 



3" 



infantry battalion must have six, and every 
cavalry regiment twelve, qualified signallers, 
under an officer instructor ; while special 
subjects tautjht cavalry soldiers are anatomy, 
reconnaissance, and sketching. Lastly, where 
both infantrj' and cavalry are concerned men- 
tion must be made of the special instruction 
imparted to the machine-gun detachment, 
and where the infantry alone are concerned 
of the practice in progressive route marching 
during the winter. 

It is not realised what a good time 
soldiers generally have. What with his pay, 
rations, lodging, and clothing, the young 
soldier on joining receives the equivalent of 
15s. a week. He gets three meals a daj', 
viz. breakfast, consisting of a large bowl of 
tea or coffee, part of his day's bread ration, 
with some one of the relishes obtainable 
from the regimental canteen at low prices ; 
dinner, which takes place in the middle 
of the d.iy, for which he is allowed }^ lb. 
of meat and 1 lb. of bread, together with 
vegetables and groceries from the canteen ; 
and tea, which is a repetition of breakfast 
more or less. 

The regimental canteen is run on Goth- 
enburg principles, meaning that the profit 
derived from the sale of pure liqnor, 
groceries, vegetables, tobacco, etc, is applied 
to the advantage of the men. The can- 
teen surplus, in fact, provides the funds for 
the Regimental Institute, which comprises 



recreation rooms, coirfortably fitted and 
supplied with papers .ind a lending library. 
The Regimental Institute, however, must 
not be confounded with the semi-philan- 
thropic clubs, known as Soldiers' Institutes, 
which exist in all large garrison towns. 
Plenty of innocent, mirthful recreation is 
at the soldier's disposal after working 
hours. Every facility is given him to in- 
dulge in football, cricket, bo.xing, and 
gymnastics ; while indoors he is encouraged 
to hold amateur concerts and dramatic 
|)crformances. After twenty-one }'ears' .ser- 
vice the .soldier gets a pension as follows : 
Privates, gunners, etc., 8d. to is. 6d. per 
diem ; non - commissioned officers, from 
I.-;, 3d, to 3,s. 6d. per diem ; and warrant 
officers, from 3s. to 5,s. per diem. But the 
soldier may rise to the rank of quarter- 
master or riding-master, whose pay is from 
9s. to 16.S. 6d. per diem, with a pension 
of from 8s, per diem to ;^300 per annum. 
Lastly, at the close of his military life, 
the Government makes every effort to find 
him suitable employment, a quota of situa- 
tions being reserved for old soldiers in the 
IX)stal service. Royal .Arsenals, and Clothing 
and Ordnance Departments ; while there is 
the Cor|)s of Commissionaires, and, failing 
any of the foregoing, the National Associa- 
tion for the Employment of Reserve and 
Discharged Soldiers will see that he does 
not go bertliles^^. 

II. G. Archee. 
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THE PREPARATION OF TEA AND COFFEE. 



THE tea plant, a tree allied to the 
camellia, f^rruvs wiM in Assam, and 
there is a letrend that it was carried 
to China by an Indian traveller in the 
sixth century H.r. Be this as it may. 
tea was a national beverafre among the 
Chinese in the early centuries of this era, 
when mead was the national drink of the 
Western world, and there was a Celestial 
takx upon tea as far 
iMCk a-i 753. The 
;oMe»t newspaper ad- 
flMisemenC of tea has 
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been traced to the year 1G5R, when it was to 

be had "at the Sultaness Head, a cophee-house 

in Sweetinffs Rents, by the Royal ICxchange." 

In 1678 the ilon'iurable East India Company 

glutted the market for years by im|K>rtin{j 

4,713 lb. in one season. In the first year of houses .send down their clerks to the docks 

the nineteenth century the consumption of with sampling orders, the tea supplied to 



in the worid. and it is estimated tfiat ft' 
furnishes a beverage to one-half of ■ Ifae 
human race. Its manufacture pruviia 
employment for lai^ numbers of people m 
Greater Britain, for of the total impart 
already mentioned nine-tenths are grow n 
and manufactured in India and Ceytoo. 
The work that remains to be dtMie m tbis 
country is comparatively small, and is limited 
almost wholly to the ta^ of 
preparing the leaf in an attractive 
firm for the retail buyer. Yet 
the highest resources of modem 
engineering science are brought 
into play, and in this, as in oxwt 
industries, the division of labour 
has been raised to a fine art. 

When tea is landed in the 
port of London it Is conveyed 
to a bonded warehouse; and the 
first Operation consists in " balk- 
ing." This, as the photogi^di 
shows, is performed fay emptyii^ 
the contents of a particular soft 
upon the warehouse flocv, where 
the heap is turned o\-er by 
stalwart labourers with the aid 
of a shovel. The advantage of 
this is that a more uniform 
mixture of the leaf is secured, 
and its exposure to the air after 
a long imprisonment in the hold is some- 
times said to improve its appearance^ The 
leaf is now repacked by human labour, and 
the weight inscribed upon the chest A chest 
.set aside for sampling, and the buying 



in the United Kingdom was 23,730,150 
lb. ; in the first >-ear of the twentieth the 
Import reached the tremendous total of 
298,900.200 lb., (if the value of £^ofiii6.()to. 
and the duty paid upon that proportion of 
It which went into home consumption was 

These figures scr\e to .'(how the .supreme 
tmpfirtance of the tea leaf among the indus- 



them being given in exchange for an equal 
weight of tea. These samples are carefully 
tested for " body," colour, fragrance, and other 
qualities by expert tea tasters, who assess 
the value of each according to their own 
judgment. At regular inter\-al5 a sale by 
auction is announced to be held in Mincing 
Lane, to whose sale rooms the buyers resort, 
with their catalogues marked with the mystic 



tries of llritain. It is the most valuable leaf signs which record the results of their tasting. 
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The tea beiiifj bought, it is del 
required atJ^inst payment of the duty, and 
is removed to the factory to be blended and 
packed. 

A typical leaf twi^ bears about seven 
leaves, varj'ing in length from a fraction of 
an inch to four inches. Each leaf lias its 
own name, the terms commonly used being 
flowery pekoe, orange pekoe. ])ekoe, pekoe 
souchong, souchong, and congou. If the 
seventh and largest leaf were plucked, as it 
sometimes is in the case of China teas, it 
would be called bohea. In practice, however, 
the leaves are not plucked separatel\', but 
are grouped together for the piirj^iisv! of 
drj-ing, and are then passed through a scries 
of sieves, which classify them once more 
according to size. Each grocer has his nivn 
peculiarities, according to the tastes of 
hi.s customers, and long experience i-. 
required for the task 
blends to suit the 
pocket and the palate 
of different classes of 
the commniiity. The 
larger leaves, more- 
over, have to be 
passed through a 
cutting mill, in order 
to be reduced to a 
size that will mix 
well with the smaller 
sorts, and produce an 
agreeable impression 
40 



to the eye. When, therefore, an order is 
received for a particular customer, a formula 
is prepared, with the aid of the tasting 
samples, and its component parts, which 
read upon the .slip like a doctor's prescrip- 
tion, are taken out of stock and passed into 
the sifter. This is an ingenious contrivance 
whose most curious feature is a batterj' of 
magnets, which seize the nails, fragments of 
hoop iron, and other pieces of metal that 
have found their way into the chest through 
the carelessness of coolies on the plantations 
or of packers In the dock warehouses. With 
the aid of a 2 h.p. mill a deft factory girl 
can mam'pulate twenty chests, or a ton of 
tea, e\"erj' hour. 

From this machine the tea is conveyed 
into a rotary blender, wherein it is rotated 
at a slow speed, and in the course of ten 
minutes the blending has been performed 
so thoroughly that if put up into ounce 
packets each packet will contain a due 
proportion of each constituent. At this 
stage a ])ound sample is drawn for the 
purpose of tasting, and if the result should 
not reach the expectation of the exiwrt other 
sorts are added and the whole reblended, 
until a jrerfect tea is produced. For delivery 
in bulk the mixture is now passed through 
a funnel and ru|)acked in the original chests, 
sometimes pressed dnwn b}- hand labour 
A recent device, lu'wever, enables the tea 
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to fall in a steady stream into the chest, 
which is placed upon a vibrating table that 
automatically shakes each layer flat, and 
enables the chest to be filled to its utmost 
capacity without being touched by the hand 
at any point of the operation of blending. 

It is, however, the development of the 
packet trade which has increat>ed the demand 
for labour in the tea industry in an enormous 
degree. An ingenious machine seizes a 
square of paper, pastes the edge, twists it 
into shape, and turns out the " bag " ready 
for filling. In its highest form the apparatus 
for weighing is actuated by electricity, and 
at the instant when the slow slreain oi ttra 
reaches the exact weight a contact is formed 
which overturns the contents of the scale into 
the bag held ready to receive it, a process 
which enables the weight 
to be gauged to a fraction 
of a grain. The girl 
attendant passes the bag 
to a colleague, who inserts 
it into a square hole in 
the table, upon which a 
heavy weight is dropped 
by a lever. The ends of 
the packet are deftly 
turned down, a button is 
pressed, and the packet 
emei^fes from the hole 
ready for the labeller. 
The weighing and fini.sh- 
ing of a quarter-pound 
packet is performed in this way at the rate 
of 720 per hour. 

It will thus be seen that there are no 
secrets in the manipulation of tea. Perfumed 
teas have never been popular in this country', 
and the artificial admi.xturc of stimulative 
substances, such as kola nut, is of no com- 
mercial interest Herb teas, which are 
infusions of various plants such as the 
dandelion, are confined to rural kitchens, 
and no popular tea extract has been 
devised, although compressed cakes have 
their value for tropical travel. The last 
annual statistics record an imixirt of_^5,ooo 
worth of tea for the manufacture of theine, 
the bitter principle wiiich gives its stimulating 
effect to the tea infusion ; and this substance, 
which is a white crystal, has its uses for 
certain medical prescriptions. But it will be 



many a long day before mankind will be 
willing to abandon the direct use of the leaf 
in favour of a powder bought in the chemist's 
shop. 

One form of the industf)', which dc^■oted 
itself to the preparation of spurious teas, is 
happily being driven out of the country- by 
the operation of the Sale of Food and Drugs 
Act of 1875. Laws against the adulteration 
of tea were passed as early as the beginning 
of the Hanoverian dynast)', yet in the year 
1843 there were no fewer than eight factories 
in London where exhausted lea\-es, obtained 
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from hotels and coffee houses, were redried, 
faced with blacklead, and sold as genuine 
tea. The Chinese have attempted, from time 
to lime, to iKilm off larj^e shipments of 
exhausted leaves, wliicli have been .ship|ied 
to I-^ntiland and liave i;iinc iiuo consumption. 
It is thcrcfnrc a i;nitifyinf,' fact that during 
a recent year, out of nearly six hundred 
.samples of lea .-nialyscd by tlie Local Govern- 
ment Boiird, only two showed traces of 
a<luUcr.-Uicjn, and the public mind may be 
reassured as to the purity of the tea which 
is now offered for sale. 

Thciiic, the ;ictive principle of tea, is an 
alkaloid which when extracted from coffee 
is known as caffeine, .■\lthough coiTee leaves 
are infused for the pur|K»se in Sumatra, the 
result is not verj- agreeable to the palate, 
and the stimulus derived from coflee is 
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obtained by an infiLston of the bem-. Th-j 
coflee plant is a bush indigenous to Aby-^^jnia. 
where iu properties may have been k-.iw:: 
in very early times. IJui it was the Mahume- 
tana who first brrmj^ht coffee drinkinj^- iiu.j 
general use, anrf It was imp'jrted intu 
England a few years before the introdactii.n 
of tea, the first public coffee house Ii^mul; 
been establishcrl in Sl Michael's Alley, Corn- 
hill, in 1652, by the (ireek valet of 
a Turkey merchant. The drinking 
of coffee spread with marveiluus 
rapidity, and, by wa\' of comparison 
with the figures already cited in 
the case of tea, it may be added 
that the quantity consumed in the 
United Kingdom in the year iXoi 
was about i.ooopoo lb., whereas 
the total import in the first \'ear 
erf" the following centurj- was up- 
wards of 109,000,000 lb, \-alued at 
^3^94,871, the amount of duty 
paid upon the quantity passed for 
home consumption being ^189,783. 
Of the total import, howev'cr, only 
a fourth part was gron-n in Greater 
Britain. 

The coffee fruit resembles a cherrj' in 
appearance, and within the yellowish pulp 
there are two seeds, enclosed in a tough 
membrane called the parchment The pulp- 
ing of the fruit is usually performed upon 
the plantation, and a large quantity' of the 
berry is imported in a form from which the 
parchment has been already removed. It is 
found, however, that the value of the coffee 
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is increased by bringing it into the market 
with the protective parchment envelope, and 
the first operation, which, as with tea, » 
carried out in the bonded warehouse, consists 
in the removal of the parchment. This is 
kno«Ti as husking, and the machine eift- 
ployed nips the homy substance of the skia 
and drags it away, exposing the two seeds 
to a blast of air which carries oflT the lifter 
husk, as wheat is winnowed from its chafi! 
riiis coffee husk is used as a manure, 
and it is upon the 
cleaned or husked 
berry that the duty is- 



The next operation 
consists in bulking 
the berr>- and throw- 
ing it into a hopper, 
«here it is sifted into 
bags, and the better 
sorts are laboriously 
picked over by giris, 
who are shown at 
work in one of CMir 
illustrations. 
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These sit at tables whereon a closed box 
with a tiny trapdoor permits a stream of 
berries to ooze out, at a rate which enables 
each to be passed under inspection. By this 
means inferior berries, fragments of stalk, 
and the like are picked out by hand. The 
term "berry" is applied to those seeds in 
which the two parts arc joined together into 
one round seed, like a [x:ppercorn ; the more 
usuai form is known as the " bean." 

In this state coffee beans may be stored 
for years without injury to their qualities ; 
indeed, f^jr several years the essential principles 
of the coffee are improved by kecpin;.,'. 



by each grocer, or even by each house- 
holder. But there is a great advantage in 
the regularity and uniformity of torrefaction 
which the experienced overseer of a steam 
roasting machine is able to furnish, and the 
bulk of " French " coffee sold in England 
is manipulated in the following way. Sugar 
is added to the coffee during the process of 
roasting, with the result that the berry is 
coated with a glistening film of black, mixed 




although there is a loss of weight. I-'or this 
reason it is customary to pass the beans as 
rapidly as possible iiito consumption, and 
the destination of the bags or casks after 
being cleared from the Custom Mou^e is 
the roasting factory. 

The proccs-i of roasting introduces an 
element of skill and judgment such as is 
not demanded at any stage in the pre|)arati('n 
of tea. The object of roasting is to liberate 
certain gaseous dements, and to develop the 
aromatic virtues contained in ihc cssenlial 
oil. besides bringing the nctive alkaloid 
principle into a form siiilable for easy 
infusion. I-'rench coffee, which is a more 
or less cunning mixture of coffee with a 
large proportion of chicory, is, in ]*"ra 



like fire, and with wire gaux.e ends through 
icli the liberated ;4a^cs e>ca|je. The lieans 
■ i)oure<l int'> the interior. .f the cylinder, 
:l by an ingenii'us arrangement of eccentric 
n-ings the coffee^ is ihrovvn alwml from side 
-.idc '.f the cvlindrr, i.i order to secure 
horough ro^.siin- nfili,. uhnle. The result 



the surfaci' of the bean are 
ig it snuMith and clean and 
oat haste in the roasting, or 



i^ually roasted by hand over the open fire a few degrees of heat too much, will char the 



3i8 



BRITAIN AT WORK. 



bean and spoil its flavour, so that the task 
of watching the roast for the shghtcst hint 
of excess of heat is an anxious one. The 
roaster, who is a well-paid operative, is 
able to follow the progress of the torrefaction 
by means of a sampling scoop which pene- 
trates into the interior of the cylinder, and 
may be withdrawn from moment to moment 
mthout hindering the revolution of the 
machine. The temperature developed is 
about 350" C, and the roast is completed in 
a quarter of an hour. Each roast deals with 



urpose the beans a 
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about l.lj' cwt., so that a roaster is able to 
turn out 4 or s cwt. per hour. 

A quicker method adopts a gas flame, 
whaw combustion is perfected by an air 
blast on the principle of the Bunsen burner. 
The beans rotate in the open cylinder, and 
as they reach the upper surface of it they 
fall through the flame, but it is claimed that 
the fall is so rapid that they are in no 
danger of scorching. The advantage of this 
quick roasting process is that it deals with 
double the quantity in the same space of 
time, and it is employed for the cheaper 
descriptions of coffee. 

By whate\-er means the roasting has been 
performed, the next operation is that of 



cooling. For this purpose 1 
tiverturned into a tray with a woven \vi 
bottom, through which air is forced, eitb 
by means of a rotary fan or by a direct bla.- 
The cooling occupies a few minutes, and ti 
beans are then ready to be packed withoi 
delay for di.stribution to the retail grocer. 
The operation of grinding needs no dctaile 
comment. It is performed by boys or gir 
as the case may be, and it is at this stag 
that the blend is made, because each sort < 
coffee requires its own speed and temperatiii 
in the roasting, so that it cannot be proper! 
treated when mixed with another kim 
Some sorts of coffee are not .self-drinkin| 
and require an admixture of other growth 
to bring out their qualities in an agreeabi 
form. Hut it is very usual for a grocer ti 
make his own mixture, according to thi 
ta.-^tcs of his constituency. The photo 
graphs illustrating the treatment of coffei 
have been specially taken for this article 
bj' his courteous permi.ssion, at Mr. Williair 
Field's steam coffee mills in Southwark. 

The adulteration of coffee exercised the 
wit of the Legislature in the earl)' years 
of George I., the .substances most com- 
monly used being roasted picas and 
turnips. In 1820 chicory was first intro- 
duced into the country', and after many 
vicissitudes it is now recognised as a 
proper substance for admixture with 
coflee, provided the label upon the package 
clearly states that chicory is present The 
bulk of the chicory used in England is 
imptirted from Belgium, although there is 
a large area under chicorj' cultivation 
in Yorkshire, With practically the same 
rate of dutj', the amount realised by the 
revenue from the consumption of chicory in 
1901 was _£'56,053, or one-third of the coffee 
dutj', Chicorj- is kiln-dried and passed 
through a machine which cuts it into dice ; 
it is afterwards roasted and ground in the 
same way as coffee. It is found that 
.stone mills are better than steel ones for 
grinding mixtures of coffee and chicory, 
becau.se the brui.sing of the coffee bean 
caused by the stone develops an aroma 
which is absorbed bj- the chicor>' grains, 
with the result that there is a greater uni- 
formity nf taste and appearance when this 
process is employed. ^^ g^ H.UIMER. 
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MACHINE industry has stimulated varia- 
tion in the carpet trade during the 
past half-century, and it would be rash 
to state a positive limit to the kinds of carpet 
produced in Great Britain. Only six distinct 
kinds of carpet, however, are largely pro- 
duced. These are Brussels and Wilton, 
Axminster, patent Axminster, Kidder- 
minster, tapestry, and felted carpets. 

With the exception of the Kidder- 
minster and felted varieties, all carpets 
are woven of wool and linen or jute. 
The mode of preparing these materials 
for weaving is, up to a certain point, 
precisely the same for all. The wool 
is sorted, scoured, spun, and reeled into 
hanks. Similarly the linen or jute 
foundation of the carpet is spun into 
yam and reeled on to lai^e bobbins. 
After this the treatment of the wool for 
the different varieties of carpet is so 
diverse that each process must be de- 
scribed separately. We can go further, 
howe\-cr, in the general treatment of 
the jute. The bobbins are placed in 
high creels or frames, one on each side 
of a bare beam. From each of the 
bobbins a thread is led round this beam, 
and then by a mechanical movement all 
the yarn is wound on to the beam. 
Next, this beam of yarn, or warp as it ,. 
is called, goes into the dressing room. 
The warped beam is laid on the end 
of a long vat filled with boiling .stuff of a 
starchy nature, in which cylinders roll and 
chum. Through this vat the linen war]) is 
led, and wound on to a beam at the other 
side. Again the warp is unwound, this time 
to pass through heated cylinders, and returns 
to the weaving beam grey and glossy. I'art 
of the linen yarn is reserved for another pur- 
pose. The dressed yarn is hanked, arid then 
sent to the yarn-winding machines. Stretched 
round a wooden frame extended horizontally 
along the back of the long winding frame, the 
threads of the hanks are run through little 
eyelets and on to a long spool that twiris with 
the motion of the machine. Round go the 



swifts, reeling off the thread, and the while 
the spools are filled. Linen warp and linen 
weft are now prepared, and the process is the 
same for all kinds of tufted, looped, and 
pile carpets. At this point difference begins. 
For the sake of clearness we will first 




describe one process at once, viz. the manu- 
facture of Brus.scls carjMits. 

Carpet manufac hirers make their own 
designs. Tho designing room is usually a 
well -lighted, spacious apartment, closely re- 
sembling an art .school, with ea.sds and drawing 
desks clisixiswi all over the room. Leading 
designers work out their ideas with the aid of 
mixlels : one here U stmlyjng the graceful 
contour i)f an antique vase ; another has in 
his left hand a bunch of fresh flowers, while 
with his right he tries to reproduce their 
beauty. Some are working with charcoal, 
others paint from a full palette: From the 
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chief desijjners the sketches are taken to the 
copyists, who paint them on to pointed paper 
for the use of the culuurists and weavers. 
This brings to view an important Umitatiun 
of the carpet-maker's art. He works with a 
thick thread, and no hneof colour, no diversity 
of shade, can be smitllcr than tlie stjuare of the 
thickness of the worsted. 'I'hc pointed paper 
is ruled in squares eijual in si/e to tlie thick- 
ness of the doubled thread. 

While tlic designs have been jirepared the 
wool has been underi^oing treatment. From 
the stores on the ground floor the worstc-d 
yarn, yellowish and oily, is taken to the 
scouring room and phinged througli a series 
of baths ranged in long succession— first a bath 
of alkaline solution, next soapsuds, next 
clear cold water. Swished round and round 
by long forks, the wool is borne automatically 
from one bath to the other, then passed 
between two heavy press rollers. Drie<i in 
steam-heated sto\-es, the \Mrn is prepared for 
the dyer, who has already mixed the dye in 
the troughs. He hangs the hanks on the 
churning frames in the troughs, and leaves 
them till the worsted is permeated with the 
colour. Again the yam is drietl. and next it 
goes to the winders, whose machines are \er>' 
similar to those we saw winding the spools 
for the wea\ers' shuttles. Wound on to 



spiiols. the \arn is stored in the colourists" 
department. Hither comes the colourist with 
the design in his hand, and he carefully selects 
the colours suited to the pattern from his stock 
of yarns. 

The \-arns selected are sent to the frame- 
setting room. Girls receive the spools, and 
lay them thread by thread across long frames, 
stretching the yarns from end to end of the 
frames. Every colour appearing in the 
Brussels carpet must be represented by at 
least ()ne thread the full length of the n-arp, 
for the whole carpet is of one thickness, and 
it is the warp that gives it body. The threads 
of the warp appearing on the surface were 
formcrl)- selected by a draw-boy, taught to 
puli certain strings looped round each thread; 
but the Jacquard apparatus has superseded 
the draw-boy, and given to the operation an 
accuracy and facility very wonderful. By a 
s{>ecial process the Jacquard cards are prepared 
for their function, being [)erforated in curious 
fashion. The frames are laid behind the 
loom — two frames, four frames, or six frames, 
according to the size and weight of carpet to 
be wo\-en. From above the loom depend 
manv \vires. and attached to them are loops 
which are pas.'w;d round the threads on the 
frames. The cards are hung beside the upper 
ends of the wires. Linen warp, beam, and 
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shuttle are In their places. Away goes the 
loom. Driven by quick strokes from the 
handle, the shuttle flies to and fro, the 
linen warp parts solidly to let the shuttle 
knot its threads ; but only a few threads 
of the worsted lift. This is the act of 
the cards above. Only those wires the ends 
of which enter a perforation in the card can 
act, for the others are held out of gear 
Every successive card selects the requisite 
threads of the warp and calls them to the 
surface. Between linen and worsted warps 
long steel wires are inserted, looping up the 
worsted brought to the surface. The shuttle 
goes forward, carrying with it a wire to lotip 
up the coming ivarp, and as it runs back 
again it withdraws a wire that has already 
served. So the weaving of the carpet goes on, 
the pattern growing with ever)' beat of the 
slay, every double course of the binding 
shuttle. When woven, the carpets are taken 
to the inspectors, the darners, and the 
finishers, thence to the warehouse or despatch 
department. 

The first English town in which Brussels 



carpets were made was Wilton. It is said 
that the weavers there were taught by a 
Frenchman smuggled over the Channel in a 
cask by an Earl of Pembroke, who wished 
to do his neighbours a good turn. Wilton 
weavers did not receive the Brussels carpet 
unintelligently. Without delay they sought 
to improve the fabric. One device the 
Wilton men invented has given birth to a 
new form of Brussels, which is ncjw known 
as the Wilton carpet. The Brussels carpet 
surface is formed of tiny loops, and by the 
simple expedient of fixing a little cutting 
blade at one end of the looping wires, that as 
they are withdrawn cuts the loops and leaves 
a fine velvet pile, the Wilton weavers made a 
carpet soft and beautiful. Wilton and Brussels 
carpets arc similar in every other respect. 

Though pos.sessed of the Bru.ssels and 
Wilton carpets, British buyers turnetl longing 
e\-eson the car[x;ts of the Orient. Encouraged 
by the Society of .Arts, the Axminster weavers 
began the manufacture of I'ersian carpets, 
and some time after Wilton also took up 
the trade. Persian carpets are built slowly 
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together, tuft by tuft of coloured wool knotted 
over on to tlic Hneii warp, the thread of weft 
securing each line of tufts as completed. 
But the trade has jiever grown to any dimen- 
sions, because the market is Hmited for 
articles so costly, and the Axminster might 
'.fcaye been classed among the industrial pro- 
icts too exceptional for notice had it not 
en the parent of one of the most extensive 
rpet industries in the world. This is the 
,tent Axminster carpet manufacture. About 
|8 a Paisley shawl manufacturer, named 
nes Templeton, bethought him that the 
inilie fringes he made for his shawls might 
y well serve the same purpose as the 
nfuliy tied tufts of the Axminster carpet 
1839 Templeton devised and patented a 
:niUe loom that produced a continuous 
*»'ige of wool bound together by a linen 
^ which when laid row on row perfectU- 
embled the Axminster fabric. Satisfied 
dl his experiment, Mr. Templeton removed 
Glasgow and there founded a large factorj-. 
The weft of the patent Axminster carpel is 
chenille fringe which must first be woven. 
The process is verj' detailed and elaborate. 
From beginning to end of the long process 
the design of the carpet must be kept in 
view Having been scoured and dyed, the 
yarns are formed into hanks and wound on 
to cops for use in the chenille weaver's 
shuttle As many as forty different .shades 
of colour, in as man\- different shuttles, may 
be required for one design. The chenille 
loom has a linen warp, but curiou.sly heddled. 
so as to leave a wide space between each pair 
of warp threads. Instead of producing a 
cloth, the chenille weavers make a series 
of worsted strips divided by linen bands. 
When taken off the loom the web is sent 
to cutting machines that neatly halve each 
Strip and form long cords of chenille fringe. 
Here, with the colours in order appointed, is 
the weft of the carpet. In the carpet-weaving 
shed the looms are of great size, some measur- 
ing thirty feet broad. On a linen warp the 
chenille cord is carefully laid, the shuttle is 
sent to and fro, the powerful slay coming 
forward thud-thud. So, thread by thread, tiie 
great carpet is woven. 

Perhaps the most perfect invention for 
producing Axminster carpets is the loom 
Mriginally designed by George Crompton, 



Worcester, Mass., U.S.A., in 1881, and finnJly 
perfected, after a long series of experiments 
costing about £100,000, by the well-knowii 
carpet-making firm of Messrs. Richard Smith 
and Sons, Kidderminster, in i S94. The 
Crompton Axminster loom combines with- 
out difficulty as many shades of trolotir as 
the artistic designer may require, and pro- 
duces at the rate of forty yards per day. 

The finishing of these carpets is rather 
more elaborate than that required by the 
Brussels carpet. Passed through a cylindrical 
cutting machine to clear away protruding 
threads, calendered, and carefully finished, 
these machine-made reproductions of tiie 
Oriental carpets are then ready for the 
market. 

Kidderminster was a famous centre of 
woollen broadcloth manufacture when carpet 
weaving was introduced into this countiy. 
The weavers of the town quickly picked up 
the new craft, and about 1735 were said to 
excel as much in carpet weaving as they had 
formerly done in the manufacture of broad- 
cloth. At first they wove only Brussels 
carpets : but later the Kidderminster genius 
brought forth a carpet \vhich was at once 
cloth and carpet. Taking the hint of the 
double warp from the Brussels loom, the 
Kidderminster weavers devised a double n-eb, 
and formed from it a thick all-wool carpet, 
patterned on both sides, Mr, Thomas 
Morton, a Kilmarnock manufacturer, added a 
warp to the thickness of the Kidderminster 
carpet, and this became known as '■ Scotch 
three-ply Kiddermmster" l.^ter the name 
was shortened and applied to all carpets trf 
the kind, giving thus a double and inters 
changeable name to the article, 

Kidderminster carpets are formed by 
worsted warp and wool weft. Worsted, it 
must be understood, is a woollen yam which 
has been twilled m the spinning, while wool 
weft is spun as evenly as possible, the Bbres 
being wrought together so that the serrated 
edges of the wool may interlock. The 
worsted thread is smooth but firm ; the wool 
thread is rough and soft. Kiddermiiwinr 
weavers had long known all the set 
woollen yarti manufacture, and the 
gave them a fresh mode of working- it. 
if composed of the same '-"ol •-t^" -.r- 
weftyamof the (^:"■^el 
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the two. sided pattern, the tiered shuttle slays 
—all suggest the weaving of some might>- 
},frant's clothes. The patterns of Kiddermin- 
ster and Scotch carjiets are varied and artistic, 
the Jacquard apparatus giving the designer as 
much scope as he can reasonably desire. 

The tapestry car[>et is of British origin, 
being invented by Mr. Richard Whytock, of 
ICdinburgh. about the year i S40, Many 
efforts had been made to produce a light 
kind of lirusscls carpet, but the results were 
unsatisfactory. Most of the inventors who 
failed attempted modifications of the Brussels 
carpet loom, but Whytock boldly discarded 
the Brussels method. In Brussels carpets 
every colour in the pattern is represented 
by a thread running the whole length of 
the warp, the pattern being formed by the 
weaving. Mr. \Vhytock reversed the process, 
imprinted the pattern on the warp, allowing 
for the area taken up by looping up of the 
warp threads, and thus, with a single layer of 
woo! on a linen foundation, made a light and 
artistic form of Brussels carpet 

After the designing, the first imf)ortant 
dci>artment in a tapestry carpet factory is the 
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printing. No dyeing takes place in thi.s 
factorj'. Having been sorted and scoured, 
and spun into liank.s, the wool is wound on to 
spools for the yam printer. Set together on a 
board below the huge circular printing drum, 
the yarn bobbins slowly and carefully ^nve 
out their yarn to the drum, covering it over 
with white threads. Round the printing 
cylinder is a copper rim, all toothed and 
numbered, while the frame holding it has 
a corresponding rim. Jielow the drum lies 
the colour box, and within it a broad-sided 
disc revolves, at each revolution dipjiiiig 
itself through the colour. Colour box and 
disc .ire ea.sily changeable. Suppose the 
colour is yellow and on the pattern yellow 
is numbered 50, the printer nicks the point 
50 into the side catch and .sends round the 
drum. The little colour disc below is busy 
running backward and forward across the 
drum, and when the machine stops yellow- 
bars of colour mark the yarn wound on the 
drum. These acts are repeated till the drum 
has been changed from white to a rainbow- 
like cjlinder. Immersed in bran to fix the 



colour, washed with clear cold water, dried in 
steam-heated stoves, and wound on to spools, 
the )-arn is made ready for the warp .setters. 
This is the critical act of the tapestry proces.s. 
At one end of the long setting board is the 
bobbin frame, while at the other is the 
weaver's beam, and the yam has to be tran.s- 
ferre<i from bobbins to beam. 

Carefully unwinding the yam from the 
bobbin, the setter lays them together, forming 
the warp into the pattern. When she has got 
all the threads properly placed the setter 
clamps that part firmly, draws it gently on to 
the weaving beam, and then resumes the 
.setting process, thus making the warp of a 
lai^e carpet. When the warp is ready it 
is taken to the weaving shed, and there joins 
the previously prepared linen warp and weft. 
Like the Hrusscls carpet, the tapestry carpet 
surface is formed of little loops. Here also 
we see at the front of the loom the long steel 
wires thrust between the linen and worsted 
warps with the forward stroke of the shuttle. 
the shuttle in its backward flight withdraw- 
ing a wire from the loops already fixed. 

WlI.Ll.AM S. MUKl'IlY. 
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THE CAB INDUSTRY. 



ALMOST tlic fir-t tWuv^ that strike-^ '>nc 
when -tuihiii^' the- cab iruUi'tn' i- the 
yrcat |)n>|nirtiMn ••( tna>It;rs In be 
found amnii^f-t its member-;. The juinl- 
Stock principle U in it entirely ab-ent. (_''m- 
sidering, however, the imiKirtant pliice which 
it occupies Ht^neridiy in in<nlern commercial 
life, it is iidtewirthy that the limited liability 
company is xerj- far from being a common 
feature <.f the cab trade. In London the 



cab traffic. The London Police have 
sjjecial staff at Scotland Yard for dealin 
with matter-; relating to the trade. A 
applicant for a driver's licence is there sufc 
mitted to a searching examination in th 
tii|jography of the metropolis. Seeing tha 




number of men licenseil by the Police 
authorities to <lrive hackney carriages is 
practically fifteen thou.sand. Of this numljer 
it is computed that between tsvo and three 
thousand own a .single cab and drive it 
themselves. The greater jjortiim of the 
cab trade, however, is in the hands of small 
owners, working from five to ten cabs and 
from sev'cn to fifteen horses. A small 
number of London firms own over a hundred 
cabs ; but, unlike other trades, there is no sign 
whatever of the wealthy ca|)itali.st ab.sorbing 
bis poorer com])etitor. 

In all the leading towns of Great Britain 
and of the Continent the Police arc endowed 
with drastic [lowers for the regulation of the 



in Lonrlon there are about thirty thousand 
.streets, the examiner finds little difficulty 
in puzjiling candidates. The questions are, 
howe\er, alwajs restricted to the locality of 
places of .some imjxirtance. Those who 
qualif)' rccei\c a badge, for which an annual 
fee of js, has to be paid to the Police, the 
yearly revenue from this source amounting to 
between three and four thousand pounds. 
No hacknej' carriage is jjermitted to ply for 
hire on the streets of London until it has 
been certified a.s suitable for the purpose 
b\- the police ins[X!ctor specially employed 
u])on thw duty. The .standard for hackney 
carriages demands not only soundness of 
build and material, but likewise some 
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approach to elegance. If the cab pasi^es the 
test, .1 plate is affixed by the PoUce, bearing a 
number surmounted bj- the Royal arms. A 
sum uf £2 a year is paid for this plate, and 
a further 15s, has to be disbursed for wheel 
duty. As about elexeii thuii-^.ind hackne.v 
carriafjes are 
in con'^tant 
u.sc. it follows 
that the plate 
and wheel 
tax and the 



<1 r i ver.- 



li- 




cences dram 
abouti,"^ 5,000 
a year out of 
the p:>ckets 
of the Lon- 
don trade. 
In the prov- 
inces merely 
a few shillings 

are paid for the plate, while tlie wheel tax 
does not apply to Ireland at all. The Dublin 
and Belfast cab trade escape, therefore, al- 
together an imixjst which is paid with great 
reluctance by the Kngli.sh proprietors, their 
view being that Parliament intended to 
exempt carriages kept for profit. 

From the figures just given it will be noticed 
that the number of cabs regularly plying i<<r 
hire in the cajiital is much lower than the 



STING ( 



number of <irivers. While there are fifteen 
thousand licensed drivers, there are only 
■seven thou.sand hansoms and four thousand 
four-wheeler.s. The excc.-;s of cabmen over 
vehicles is neccs-^ary becau.se a fair pro]X)rtion 
of men find other occupations at certain 
.seasons. .M.>re<iver, the hardshi|)s of the life 
entail a high rate of sickness, so that there 
is a constant demand for subsiitiites. A 
number of owners hold licences tlmugh tliev 
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there are in London between three and 
four tliousand horsekeepers and yardmen 
dependent upon the cab owner, as well as 
some hundreds of men and women who make 
a hvelihood as lamp-cleaners. The London 
Improved Cab Company and all the large 
proprietors have their own granaries ; but the 
small owner is obliged to buy his supply of 
com from day to day from the com chandler, 
who reaps a handsome profit. Practically all 
the forage consumed by the London cab- 
horse is imported from Russia, which means 
an annual loss to agriculture of a consider- 
able sura. Curiously 
enough, though 
London is the head- 
quart ers of the 
hansom as a street 
carriage, Wolver- 
hampton is the head- 
quarters of the 
building industry. 
Many of the best- 
appointed hansoms 
one sees in the streets 
of the metropolis, as 
well as in the pro\- 
inces, have been 
built there. But at 
the same time it is 
necessary to add that 
almost all the leading 
cab proprietors in 
London build vehicles 

for their private busi- cLtANCMj i.amcs 

ne.ss, and that they 

can when necessarj- produce specimens of the 
very highest workmanship. .At first si^ht 
there is not much connection between the 
business of driving a hansom ;in(i that nf a 
restaurateur. A large number of drivers. 
howe\'er, are engagetl superintending the 
cabmen's shelters which arc found in all jiarts 
of London. These [jositions are given to 
men specialh- selected by the authorities 
of the Cabmen's Shelter Kirml. Light 
refreshments are provided, and the caterer 
appropriates all returns, merely ]«i\'ing a 
small rental to the fuml, in return for which 
the shelter is kept in reijair and (jther\vi.-;e 
maintained in pro|)er working order. 

The value of a cab varies from £70 to £go. 
The horse is worth on an average £10. A 
42 



set of harness costs anything from £^ to ;f la 
The sum invested in the Ijsndon cab trade 
falls little short of a million sterling. What 
the cabman himself earns, and the consequent 
turnover in the trade, it is more difBcult to 
determine, owing to the conditions under 
which the industrj' is conducted. In London 
cabdrivers never receive a weekly wage 
On the contrary, the proprietor farms out his 
stock to the driver, receiving in return an 
average rent of about twelve shillings a day 
for a hansom and a few shillings less for 
a four-wheeler, the precise sum fluctuating 
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accunling to the season. The driver puts 
the balance of liis earnings In his own 
[xicket — that is when there is a balance. 
The best returns arc as a rule obtained 
in the West-lunl, es|H.'ciall\- in the height 
nf the l.ond'.n -seaMm. The a\eragc cab- 
man ppifesses t'l he well content if at 
the close of the day cif fimrteen nr sixteen 
hours he has a surplus i.f is. or Os. for his 
private purse. In the pni\inces a totally 
different order i>f tilings jirevails. There 
it is Usual fnr the pn iprieti >rs tn jjay the 
driver a weekly wiv^i:. var\'ing from 14s. to 
£\ a wet.'k. The driver then hands over 
to his eniplcij'er all recei|)t.s, taking care, 
however, to deduct for himself anything paid 
him over and abo\-e the l^al fare. The 
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|ir.Mtii:.-illv imkiitiun. Some > ears ai;.> the 
i:N-|)i,-rimunt \i;is Irieri nf phicinc; them rni 
the cah-raiiks, hut the .--hare t.if patnjnaj^e 
iicfirderi them was so insit^nificant that thev 
were ver>- ^n.m withdrnwn. The " <mtside 
car" is pL-culiiir ti) [reland. There is, how- 
i;\(:r. ;i wuHti nf Hiiierence between the 
«i'll-;ip[)iHntefl lehicie. with ]jneumatic tj-res 
aiifl platwl fittiiii^-i, uhich may be hir«d at 
aii>- of ihe principal cab-ranks in Dublin and 
the jaunliiiLj-car fimnd in remote country 
cli-^trict-. At Irish .seaside resorts, just as in 
similar places thniu^'hout the United King- 
fl'un. there are always landaus and victorias 
oTi hire for the convenience of visitors. 

The; railway stations in London, and in 
inii'-l of the Icadinj; provincial towns, are 
(liiscil a^'aiiist ihc {jcncral body of cab- 
'Irivi-rs. Waterloo is, however, excep- 
lion;il. for it is ojien to all comers on 
pa\iiKiil of an entrance fee of a penny. 
Ihc nii-ii who attend the railway stations 
,ir<- known ,is " privile^'ed drivers." Rent 
\,irirs Iroiii jv. lo ;>. a week for admission 
to a -tatioiA. the (iieat fentral, Paddington, 
ami thf l.on.lon, Hri^'hton and South Citast 
l"'in:^ till- most e\]ieLisivc. I'ormerly a cab 
.oulil onlv work at one station ; but an 
intcrohan;j;cal)le system now prevails, under 
which a \ehiclc which is housed at one 
station is free to all. 
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One of the most pleasing discoveries which 
the special study of any trade reveals is the 
number of niches it provides for humble 
hanj^ers-on. It is impossible to .state how 
many hundred men in the metropolis, and 
how many thousands in the kingdom, live by 
loitering round cab-ranks, theatres, churches, 
shops, museums, and such places, read)' to 
stand at a horse's head should their services 
be required. Their reward is a copper or two. 
A halfpenny one way or the t)thcr indicates 
whether the driver has been prospering or 
otherwise. At most of the important cab- 
ranks thurc is generailj' one man employed 
to look after the horses, while the dri\ers 
stretch their limbs or .snatch a meal in the 
interval of waiting for a fare. Mats and nose- 
bags seem trifles to the ordinary hansom 
passenger ; but their manufacture helps to fill 
many a homely larder. The making of nose- 
bags is one of the arts often acquired by the 
blind. The work demands no great skill, and 
if the profit is small it nevertheless means a 
great deal to the poor creatures whose earning 



power is so heavily handicapped by affliction. 
A curious phase of the trade exists only in 
Bloomsbury. There the stables, having been 
originally constructed for the convenience of 
private individuals, have living apartments 
overhead. These arc frequentlj' occupied by 
families unconnected with the cab trade, and 
the housewife occasionally receives a small 
rent for minding the cabmen's " tools." This 
rent is hardly a fixed quantity, so much 
depends on the state of business. When the 
cabman is prospering he is no niggard. At 
one time omnibuses and trams were the 
nightmare of his life, and dark days were 
prophesied. Then electric railways appeared 
on the scene to try his nerves. The advent 
of the motor-car has, however, introduced a 
serious cause for apprehen.sion into the horizon 
of those interested in the hackney car indu.stry. 
It is for neither individuals nor combinations 
to check revolutions in modes of transit ; but 
few will look forward with anj'thing but regret 
to the day when London shall no more know 
its "gondolas" and its "gondoliers." 

r. I'. William Rvan. 
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f >r(l. Saiidbacli, and Druitwich ; but North- 
« ich is perhaps the most interesting centre of 
the salt industry. The perpetual pumpin" 
nf brine is followed by a slow but scarcelv 
(Mirilous settling; of the land. The foundations 
of houses and shops give, and habitations and 
business places lurching forward or leanin'^ 
b,ick«ar<! or aside have rather a convivial 
|ii.ik, as if the saline in the atmosphere had 
induced a thir<t that only inebriation could 
a'^siiii^'o. Niirthwich, notwithstanding, is a 
[lerlecily safe place to live in. The buildings 
an- not dani;erous in their rolhckin-^. 

There are extraordinan,- stories of strange 
.vciirrences. of narrv^w escapes, and of actijal 
e:;i;r.:!":v.e::t when ground and bui!dii:-s hait 
co:;,i;woi! : but the ina_iorit>- of these le^^eJids 
:--;,-iy ,-i:>;>r ■■,'r;,-.:e".v be taken tun: _^j^r i:t.'ii : 
:. - . ;■ :;:"e > rare, either frorr; >-b«denctf 
■ ■T r ..^ >.»:: ::•.;::;;■].:. The writer wa.-,, h^w- 
i-.v-, -h. « n a t^^■■-^:.■i■.■.eG >:Abie >:.v:-:a:ni: a^ 
;.■■."- ■:■, -;.:■, ser. c",.-j:-r., ar..i l.'.r. I'n^z a h.rac 

Sc-XT:::- it- -Vi-; ; :; had beer. STw^TV^we-c .ni 

Wl^c-re :he chief indusm- chanijes ;iie 
c. <:-,:■ 'i;r o:" :hc ground a special sr\-j- ,•«" 
architecture and special use oi brick anc 
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timber is necessary. The building is primarily 
a strong wooden framework, and the brick- 
work is filled in ; consequently, in case of sub- 
sidence, it is possible by means of a hydraulic 
jack to " lift" the house or shop, to tilt it this 
way or that, and make good tlic sunken 
ground beneath it, and, as it were, to place it 
steadily on its legs again. The damage to 
and the repair of buildings is covered by 
a fund at the disposal of the Salt Compensa- 
tion Hoard, the money being raised by a tax 
on the brine pit proprietors. The levy does 
not exceed threci>ence per 1,000 gallons 
pumped, and inasmuch as i.cxxi gallons of 
brine yields one ton of salt, the compensation 
burden is not particularly heavy. 

The making of salt from brine is an old 
industry at Xorthwich. The .salt museum 
Contains specimens of rock, common, table, 
cheese, and fishery salt from 
India, America, Europe, and 
Cheshire, and in it are also 
treasured two .salt pans and 
a black wooden brine trough 
or cistern, which were in use 
before the seventeenth cen- 
tury. Tlie salt was formerly 
evaporated in a " wych- 
house," and nearly all the 
towns engaged in salt pro- 
duction retain their name ter- 
mination of " wich." There 
has been little change in 
the brine industry for many 
centuries. The inventor has 
sought to economise labour 
by a trial of automatic brine 
pans, but the old method is 
generally continued, that of 
the eva|j()ration by intense 
heat of the water from tlie 
brine pit or spring. Hand 
pumps, water wheels, horse 
power, and windmills ha\c 
been utilised in pumping. 
but steam is the almost 
universal agent, and the 
shafts through which the 
brine is raised are, as in 
the rock-salt mining, cased 
with iron cylinders to keep 
the pit free from surface 
water. 



The brine after pumping is run into 
reservoirs, from which it flows by gravitation 
into the evaporating pans. In the Witton 
works at Northwich good quality coal slack 
is used for firing the furnaces that range 
beneath the vast salt pans. The wich house, 
or .salt-making shed, is almo.st tropical with 
heat, and thick with ascending steam and 
vapour ; but through the ha/.e you can see 
the pans, brine-fiiled, their contents of salt 
and water boiling and bubbling in a ferment, 
the salt gradually settling to the bottom 
of the pans in masses white as snow. The 
highest temperature and the lea.st time in the 
pan produces the smallest grained or the 
finest salt, and the lesser heat and the longest 
period in the pan gives the largest grained 
or the coarsest salt. The finest is drawn 
frequentl)'. otherwise the crystals would 




;k ku.smng into cistkkx. 
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become too large, and the .'^alt laver at the 
pan bfittnm wmlrl iict as a nun-conriuctur <jt' 
heat to the brine, anel pruveii: it from 
boiUnfj. 

When the household, nshcr>-, .ir other ^ah 
is ready for rlrawiii;^', the waller, .i- he is 
called, rake-, it U- the pan ^irle, and with 
his skimmer— or --ieve-like spade— shuels the 
salt upon the jilatform or hurdit; that frini,'es 
the pan. The brine drains ihroni^ii the 
pierced spade. an<i the salt, hea[X;d on tlie 
hurdle, is taken to the storchnuse. nr 
placed \\\ moulds and dritd in ihc 
Tamiliar shape of the lump uf salt that 
one sees carted about for sale in 
every city. 

" What wages do the salt biiilers 
get ? " is met with the rather indefinite 
reply, " .\-^ rniich a- the>- c 



the coal miner, and 
he air is pure in the 



better conditions that 

mincand there is no ri~k fn»m fall of brine o 
from ga>eous explo^inn. 

Branching off the main street and g"ing up 
the sliipe past the corrugated iron mission- 
riH.'m. yiu are at the mi>uth of the Baron's 
Quay -Mine. The niMf <if the enL^ine-house 
covers the mine shaft, or rather the two 
shafts used for drawing. The engine man, 
sati-fied with your introduction, places his 




Really they are better paid than the rock- 
.salt miners, averaging from thirty to thirty- 
five shillings jjcr week ; and they deserve 
what they receive, considering the intense 
heat in which they laljour. 

In olden lime the salters of Scotland, 
making salt from sea-water, were bound 
by law, on entering the works, to perpetual 
.service, and even in the case of the sale 
or alienation of the ground on which the 
works were situated the right of their 
labour, without any express grant, passed 
to the purchaser. lint the salt miners 
arc in no such servitude. Though their 
toil is hard, they are paid a fair price for 
their work, at the rate of foiir-and-sixpence 
for the eight-hours day. They labour in 



mouth over the near shaft, 
;md with the lungs of Thor, 
the god of thunder, shouts 
■ G-e-o-r-g-e I " His voice, 
stentorian, echoes all around 
you and rings far away 
down the shaft, for some 
time in vain ; but eventually 
George, or his substitute, telephones with two 
or three clicks, as of his knife blade on the 
.suspended chain, and you prepare to go 
below. 

The rock salt is hauled out of the mine in 
buckets, similar in shape to the domestic 
article, but much larger,and particularly much 
deeper. There is a special bucket, however, 
for people who have the privilege of explora- 
tion. It is nearly five feet high, padded, and 
has a door through which you gain admission 
to the perpendicular vehicle. You enter it 
as it swings at the mouth of the shaft, and 
are reminded of Diogenes in his tub ! You 
are warned to crouch, to dip your shoulders, 
to bend your head ; and, the signal gi\-en, 
away you go into the darkness, with the 
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toecap of a miner's boot sticking into your 
back, for standing on the top of the bucket, 
and grasping the chain that holds your hfe 
in its links, is a miner travelling astride. 
You seem to be dropping through chaos; but 
you are really descending the .shaft, which is 
iron cylindercd to prevent water from enter- 
ing the mine. A ghmmer of hght, casting 
weird shadows about you, heralds your safe 
arrival at the bottom, 300 feet b*;low the 
surface daylight. Here you .scramble out of 
the tub into a cavernous roadway intersected 
with iron rails that lead into tht: depths of 
the mine. The place is floored, walled, ;ind 
roofed with rock salt, and your underground 
guide — a jxirfect type of deputy with burly 
frame and the quality of humour on his face 
— gives you a candle in a woexlen sUit, and 
your adventure begins with a prosaic but 
interesting peep at the .^tables. 

Here, near the bottt)m of the shaft, the 
ponies give evidence of the heaUhy quality of 
salt. They have been down the mine for 
years, and are fat and sleek, with ci>ats as 
glossy and smooth as velvet. Ami they arc 
ever licking the n)ck s;dt at the manger head, 
demonstrating more conclusi\eh' than tho 
wisdom of savant that salt is not only bene- 
ficial to the body, but good for the com- 



plexion. The main road to the workings is 
wide and loftv, and supported by great square 
pillars of rock salt. There is not a drop of 

moisture anywhere. The roadway is dusty 
with ])owderctl marl. The masses of rock 
salt that heap and bulge here and there are 
dry and gleaming, and remind one of a spa 
cave in the Peak of Derbyshire. In the 
wurking area, which )'ou reach by a .steep 
path, the sight is impressive. The cavern 
hereabouts is very spacious ; your light flashes 
(jn the Toof and walls ;md casts grim shadows 
inti) the worked-ont gulfs. Near the shaft 
you have been shown a seam in which amber 
rock salt, exceedingly rare, was found. Now 
you note bits iif pure white rock salt, almost 
as clear as crystal. In the lowering roof 
abo\e \ on all is sparkle and glitter. There 
are streaks and sjilashes of brown, rcfl. chrome, 
and terra-Cot ta-like strata, all containing rock 
salt. Here the rock is dark with marl ; there 
black with blasting : but everywhere it is a 
getilogical curiosity. 

The mine, which is fort)' acres in extent, 
has a ([uarter of .1 mile: of ■■ face" or wi>rking. 
Along it gr(iu])s of men — hewers, drillers, and 
.shot (irers — are busy at their toil. The only 
invention probably that has facilitated salt 
mining since the discovery of rock salt in the 
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seventeenth century, is the compressed-air 
cutter — a broad iron framework fitted with a 
horizontal iron wheel strongly and sharply 
spiked, that cuts deeply into the rock at the 
rate of 180 revolutions per minute. But at 
the time of my visit the cutter was idle, or 
rather awaiting adaptation, for in future it 
will be worked by an electric motor. In the 
fitful light of many candles adhering to the 
rock salt face, the miners toiled unremittingly. 
Beneath each drill hole two men faced each 



retire a few yards from the drill hole, and 
cluster against the wall of rock, hugging the 
face of the strata. The shot fires with a loud, 
reverberating report that fills the mine with 
weird echoes and rumblings, and flings half a 
ton of rock salt banging and clattering far out 
from the face. But the explosion, startling to 
the uninitiated, is only an incident to the 
hewers, and the)' are soon busy with pickaxe 
at their working place again, preparing for 
the next blast 




other, half naked, and swung their muscular 
arms and their picks, systematically nicking 
into the base of the rock a herring-bone ridge 
that appeared to make little impression upon 
the strata, and yet so undermined it that the 
coming shot would hax'e sufficient room to 
turn over. The driller, bus>- at the rock 
above, about a yard higiicr than the hewers, 
did not use a hammer. With his stcmmer or 
drill, an iron rod eight feet in length and 
diamond pointed, he slowly twisted and 
ground a hole into the interior (jf the nxik. 
Then he rammed home the' cuarse [jfnvdcr 
and applied the timefuse. The latter, a. straw 
filled with fine powder and ignited b\' a bit of 
candle wick, is only three seconds in burning. 
A warning is given before it is lighted, and 
the miners move away. They do not, as in a 
coal mine, hurry this way and that They 
43 



Meantime the rock salt from top or bottom 
bed is broken with wedge and hammer into 
handy si/e for transit in the tubs, which are 
run i>r "ferried" along the tramways to the 
shafts and sent tu the surface. The men 
descend the mine at seven o'clock in the 
morning, break nif fur breakfast or " snap " at 
ten, and for dinner at one, and go up the 
shaft at three o'clock in the afterno<m, when 
their (lay's tc.il is dime. They are burly, 
muscular, good-humoured, and api>;irently 
contented. The work does n<it, like some 
methiMls of alkali maiuifactiirc. undermine 
the constitution or sa|) the vitality, and you 
come across hearty workers, vigorous though 
grey-bearded, in the recesses of the mine. 

Salt from the brine is used for the table 
and a variety of domestic purposes ; rock salt 
is utilised as food for animals and as a fertiliser 
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of land, and in many other ways. In fact, 
salt in one furm or other assists the metal 
refiner, the soap maker, the i^lass manu- 




facturer, and the calico printer, fixing the 
colouring. It is absolutely necessary for a 
variety of purposes in chemical manufacture, 
notably in the preparation of hj-drochlonc 
acid, soda crystals, caustic suda, carbonate of 
soda, and bleachinj; powder. 

In and around North wich are extensive 
works which employ a larjje number of 
hands in the alkali industry. The Salt 
Union and other firms jirovide work in 
brine pit, rock salt mine, and in the pro- 
duction of chemical compounds ; and on the 
new premises of the Electrolytic Alkali 
Company, at Middlewich, Leblanc's sulphur 
process has been superseded by electricity. 
The current, as it passes through the 
brine - filled cells, separates the sodium 
from the chlorine, the former yielding soda 
crystals, the latter passing automatically 



awaj- to the bleaching powder 
chambers. Rock salt mining 
is n()t an expanding industrj", and fewer 
mines are in fulf working ; but there 
is practically no limit to the demand for 
salt from brine, or for the chemicals of 
which it forms a component part, and 
gigantic loads are sent by boat from the 
river Weaver, by sea, canal, and train to our 
great cities, and to nearly every part of the 
world, including Iceland and the Faroe 
Islands. The weight of white and rock salt 
exported from and coasted in Britain exceeds 
1,000,000 tons per year, Liverpool, Runcorn, 
Weston, the Manchester Ship Canal, Fleet- 
wood, Middlesbrough, Stockton, and West 
Hartlepool handling the largest consignments. 
At both British and foreign dinner table the 
super.stition obtains that it is " unlucky to 
spill the salt," but with such an abundant 
supply you surely may, without wastefulness, 
checkmate misfortune by flinging a liberal 
pinch over your left shoulder. 

JoiiN Pkndletox. 
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THE MAKING OF WATCHES AND CLOCKS. 



THE evolution of contrivances for the 
measurement of time forms one of 
the most fascinatinjj chapters in the 
history of mechanical invention. Generations 
before the power of sleam was dreamed of 
John Harrison succeeded in devising a 
marine chronometer which in many of its 
details is the parent of all modern watches, 
and he received a grant from the State of 
ij20,000 in recognition of his genius and 
patience. The mechanism of a timepiece 
is a wonderland to child and man alike ; 
yet, complex as it is, it is merely an arrange- 
ment of the simple mechanical powers, and 
one of the ()ldest clocks in existence was 
fashioned out of pieces of wood, .ind of wood 
alone. For many centuries English watch- 
makers stood in the front rank of the 
industry, and their superior workmanship 
was recognised even in Shakespeare's day, 
for has he not made one of his characters, 
in Love's Labout's Lost, describe a woman as 

"Like a German clock, 
Still a-repairing ; ever out of frame ; 
And never Boing aright." 

In recent years the manufacture of cheap 
clocks and watches by means of swiftly 



running machinery has been undertaken in 
the United States and in certain parts of 
Europe, and the watch industry of Switzer- 
land, encouraged by a well-equipped system 
of technical training, has made serious inroads 
upon the prosperous industry which made 
Clcrkeiiwell in the old days one uf the most 
thriving hives of labour in the kingdom. 
To speak of English watch and clock 
making, however, as a dying craft is very 
wide of the mark indeed. At this moment 
of writing Clerkcnwell is as busy as it can 
be with orders for American account, and 
(ireat Britain still stands without a rival in 
the fabrication of chronometers, hall clocks, 
office " dials," turret clocks, and several other 
branches of the industry. 

The Lancashire town of Prcscot has 
established itself as the chief centre of the 
manufacture of watch materials in this 
countrj-. Long before it turned its attention 
to watch-making it was already famed for 
its skill in the manipulation of small tools 
and files ; and to-day, under the fostering 
care of a pioneer enthusiast, it has lifted 
itself above ordinary competition by the 
enterprise which it has displayed in devising 
machinti)- for turning out wheels and plates 
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and pinions to exact gaufjcs, so as 
to be interclianLjeablc in tlic early 
Staj;cs ..f tht^ birth of .1 H-.ttch. The 
work is carried on jjartly on the 
factor)- sy-itcin ;incl partly in the 
homes of tin: wiirkpeiij)]c. and many 
of the <'|>tTatioiis are condiiclud by 
women and i^'irU, vviierel>y the initial 
c<)st of tile skeletiin <>{ a watch is 
greativ rt<hiced. This >keleton, con- 
sistiiiL; "f a frameuurk which holds 
together the barrel, the fusee i>r cone, 
the fr.iir wheels fi.rmini,' the "train," 
and the pinimi-;, is called the " move- 
ment." and mi>-t manufacturers now- 
adays bcj^in their operatiim-^ upon 
rouj^h movement^; procured fmm the 
Prescut factories. A larije cnmpatiy 
has been formed for the piirjjose of 
carrj'ini^ the work through it^ further 
stages in order to produce the fini>.iiL-d 
watch in I'rescot itself, and it is able 
in this way to produce an ineN]>ensive 
Enghsh watch which competes in point of 
price with foreign articles of the same class. 
It is, hfwever, to the makers of the better- 
class work that one should turn for a more 
typical survey of the process by wliich a 
watch is made. 

The most prominent feature in the ])icture 
is the ama/^ing extent to which the industrj- 
has carried the principle of the divisi()n of 
labour. .\ cutter of wheels out of sheet 
brass, working with a 
treadle, is able to earn 30s. 
per week, but, as we ha\c 
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" KIMSHER." 

seen, the watch-maker usually begins by 
purchasing and overhauling the rough move- 
ment. The first step is to place this in the 
hands of the escapement maker, who may 
easily earn £^ jjer week, and he in h^ 
turn passes the mechanism on to the jeweller, 
who fills the holes bored by his immediate 
employer with the Jewel holes required. Let 
it be noted that the jeweller is quite distinct 
from the jewel holer, whose task it is to 
drill cup-sha[>ed depressions in tiny rubies, 
sapphires, or garnets by means 
of a hard point set in a lathe 
and ojjerated with a slide rest 
In the ea.se of ladies' 
watches this hole may 
not e><ceed /,th of 
an inch in diameter, 
yet its cur\-e is 
carefully trimmed 
in order to reduce 
the friction of the 
axle of the wheel 
which rests ujx>n it 
As much as iSs. 
per pair may be 
paid b>- the whole- 
maker for these holes, and as a watch of 
quality- should contain four or five pairs 
be understood that In this detail alone 
a distinct element of cost Diamonds 
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are seldom used, except to the balance 
CQcIvs of En<jli,sh watches, and the import- 
ance of harchiess will be appreciated when 
it is mentioned that the balance wheel, 
turning upon an axle only ,'„th of an inch 
in diameter, would, if it travelled bicycle 
fa.shion, cover a distance of t\v'enty-two 
miles every day. Some of these processes 
may be studied in the photographs, which 
have been specially secured with the courte- 
ous co-operation of Messrs. George Oram 
and Son, of Clerkenwell. 



compromise was recently made by a valuable 
female polisher to the trade, who agreed to 

continue her labours after marriage, but only 
in the case of her husband's own work. 

While these operations are in prepress 
another workman is engaged upon the 
patient task of tapping a length of steel wire 
with innumerable taps, until it is reduced to 
a flat ribbon, in which form it becomes 
known as the hair spring. These pieces of 
mechanism are produced in Hirmingham and 
London, usually by manual labour. Steam 




A large proportioTi of Jewel holes are 
drilled by girls, and it is gratifying to know 
that America has ti> come to Limdon for 
a good deal <>( its requirements in this 
department. There is a factory in Hertford- 
shire in which a dnzcn girls are constiinlly 
employed U]>iiii this delicate n])cration, and 
in this connection it may Ix: added that the 
labour of polishing the parts c.f the watch i~ 
frequently entrusted to ihu nimble fingers 
of women. In t.thur brandies nf the industry 
the feminine element is alxi l-> be met with, 
although women workers usually abandiin thu 
trade when they are married, and tliereforu 
seldom acquire the extreme skill which comes 
from a lifetime of practice. An amusing 



rolling is reM)rted to in Ciencva and Hesan<;on, 
but there is a wcll-fnundud prejudice among 
the !)est makcT'^ fur the sluwcr process, which 
is inilisjK'nsable in. the case of chrcmnmetcrs. 

The making of tlie dial involves the 
atlenlinn of several distinct trades. A plate 
iif ■.■o|)|H:r i-; placed befort- ;in enameller, who 
solders the feet ujxin its rim, anrl tlien 
besmears it with a i>.>wder which is melted 
by heat and spread evenly ujion the surface. 
'I'he polishing of the white surface is an art 
in itself, and this being done, ruid the surface 
fired, it is passerl on to the dial painter, 
whose days are s[K;iit in the task of painting 
the figures upon the dial with a deft brush. 
The figures are hereupon burnt in with the 
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aid of a charcoal furnace, and the seconds 
dial, when recjiiired, is formed by cutting; a 
disc out of the hour dial, and cementing a 
thinner disc Into the orifice, to allow the 
second hanfl to lie in the hollou- so formed. 

The several j)arts are now taken in charj^e 
by the sprint^er and timer, the ex])ert whose 
lot it is to attach the s(trin!; to the balance, 
to poise the balance, and to adjust the 
whole until accurate time is recorded. Rut 
before this the watch passes to the finisher 
and examiner, who also has to enlist the 
services of the case maker. The case is 
made by <lrawinf; jjold or silver wire 
throu^jh hardened steel plates ii|)on a draw 
bench, lx:ndin},' the ribbons so obtained into 
the slia]ie of the circular bezels and the 
banti, insertin^i into the rim of one lx;^el the 
flattened or dometl disc which forms the 
back, and into the other the watch ijlass. 
Hefore the case is finished, hnwever, it is 
.submitted lo the tender mercies nf the Assav 
Office of the Coldsmiths' Hall, where it 
obtains the hall-mark, and after its return 
to the maker the back is en j^ine- turned if 
necessary, althou;,'h the proportion orent,fine- 
turned cases now called for is a very small 
percentage of the total output of the trade. 



The number o( gold cases hall-marked in 
the year 1901 was 6,593, and of silver 3,764. 

One final ordeal is resened for the watches 
of the better class, that of being sent to the 
Kew Observatory- for the purpose of being 
tested. At a cost of a guinea the watch is 
kejjt uiifler observation for forty-five days, 
divided into eight periods, each of which 
tests the capabilities of the watch under 
fi.xed conditions, such as " watch with dial 
up in the refrigerator," " watch with dial up 
in the oven." 

This department, which represents the 
refinement of watch-making, and is as far 
removed as the poles from the imported 
article which is offered for a few shillings — 
less than the cost of a pair of jewel holes 
— brings us b\- a natural transition to the 
manufacture of marine chronometers, a 
branch of the industry in which Great 
Hritain has always lieen supreme. A box 



chroii 



. to all intents and 



purposes 



a magnified w.itch, except that it possesses 
several delicate means of compensating for 
variations of temperature, violent jerking, 
the magnetic deflection caused by the iron 
in the ship, and so forth. Otherwise the 
same order of manufacture, by the same 
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specialised craftsmen, is followed, although 
the copper dial is usually silvered instead 
of being enamelled, and the hall-marked 
case for the pocket is replaced by a 
mahogany case, in whose interior is fixed 
a ring hung upon gimbals to prcser\-c the 
horizontality of the dial in all weathers. 

Marine chronometers and deck watches 
intended for the u.sc of the Roj'ai Navy are 
te.-ited, not at Kew, but at the Royal 
Observatory, Grccmvich, where the instru- 
ments are under continuous observation for 
no fewer than twenty -nine weeks, and arc 
subjected to a range of temperature from 
39" to 104" F. In the last recorded year the 
number received Utr this purpose was 1,1 iS, 
including 24 for the Indian Government. 

The mechanism of a lever clock diifers in 
degree only from that of a watch. A pendu- 
lum clock, in which the force of gravitation 
is harnessed for the service of man, dispenses 
with the spring balance, and requires methods 
of adjustment of its own. lioth descriptions 
of clocks, however, are usually manufactured 
on the factory principle, and there is not 
the same division of labour as in the case 
of the smaller instruments. Let us walk 
through a typical factory, and follow the 
birth of a clock through its various .stages. 

The wheel blanks having been stamped 
out of the solid sheet of metal, are poised 
in a cutting machine whi>se hard steel 
cutters revolve at a great speed, and cut 
the notches with absolute ]>recision. Solitl 
steel pinions are made in the same way, 
while lantern pinions are formed out of 
sections of pinion wire, which are still in 
some in.stanccs cut by hand. In other 
departments the barrels, axles, pendulum 
bobs, e.scaijcments, and so forth are ])ro- 
duced, and at length the several |iarts are 
assembled in the nwm where tlie\- are put 
tt^ether to form the finished mo\cment. 
El-sewhere, in an apartment whose dusti- 
ness is jjroperly quarantined from the rest 
of the factor}', e.vpert carpenters fashion 
the wotxien cases, which vary in intricacy 
from the simple drop case of an office 
timepiece to the choice pieces of cabinet 
work which are used for the grandfather 
clocks and the drawing-room in.struments. 
There cannot be a doubt but that the 
French makers have captured a targe 



section of this trade by their attention to 

the artistic side of the industry, although 
they have never been able to touch .seriously 
the massive hall cases which Englishmen 
love. 

There is another department of this industry 
in which England is still without a rival, 
and that is the priKluction of turret clocks, 
especially when a.ssociated with striking and 
chiming mechanism. A clock was erected 
in Canterbury Cathedral in the year 1393, 
and there was a striking clock in We.st- 
minster as far back as 1368. Since that 
time the course of invention has been steady, 
and a landmark in the history of the industry 
was readied in 1 8 59, when the great W'e.st- 
[ninster clock, designed by Sir Edmund 
Heckett, and built by Dent, was put into 
[xj.sition. Special appliances have to be 
employed in the manufacture of apparatus 
of this kind, because of the mechanical 
difficulties pre- 
sented by the 
sheer weight of 
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CLOCK- MAKING : I'lTTIXG THE MOVKMKSTS TOGETHER, 



risk of damatjc through cxpfisure to all 
weathers, and other cmsiderations. When 
a striking train is attached to the timepiece 
all the parts have to be strengthened ac- 
cordinjjly. The triumph ()f engineering is 
reached in such clucks as that erected in 
the Clock Tower at Westminster or in the 
tower of the Toronto Town Hall, the largest 
clock in the New W<)rld, whose four dial 
faces alone have a weight of fifteen tons, 
of which the opal glass nf the transparent 
faces is responsible for three tons. This was 
produced in Messrs. (iillet and Johnston's 
steam factory at C'roj-don. where the photo- 
graphs illustrative of this section of the 
industry were specially taken, by the courtesy 
of the proj)rietor. 

A passing reference ma)' be permitted to 
the art of bell casting, which at Croydon is 
carried on under the same roof as that which 
shelters the makers of wheels and pendulum.s. 
An iron core is buried in a pit, with a cover- 
ing mould, and the bell metal — a mixture of 
copper and tin — is run into the mould with 
extreme care, the resultant casting being left 
to cool, sometimes for several days, before 



it is dug up again. The task of tumii^ 
down the surface is achieved b>' Fe\-eTsing 
the bell and fixing it into a huge vice, Ae 
cutting tool being devised to travel round 
the peripheric By means of carillon 
machines, which are actuated by bands 
upon which the airs are pinned out, clocks 
ma>- be made to play a hymn tune or a 
national air every three hours, and as seven 
airs are usually put upon one cylinder a 
change ma)' be made upon each day of the 
week. This, however, is to be regarded 
rather as one of the auxiliary industries 
connected with the making of clocks and 
watches, which also demands the exertions 
of the glass-blower, the leather case maker, 
the ke)' manufacturer, and a score of crafts 
men whose ser\'ices are requisitioned in order 
to complete the instrument. 

It will be perceived from this brief surv^ 
(if the trade that the old days, when a watdi 
and clock maker was apprenticed to his 
trade, and began by cutting up pinion wire, 
passing thence to all the other parts of the 
mechanism, have gone never to return. In 
the year 1S58 the British Horolc^cal Institute 
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was formed, and it is doing useful work in 
providing young watch and clock makers with 
the means of pursuing their theoretical 
studies at evening classes, while tliey arc 
engaged upon the practical study of their 
craft during the day. The course may be 
pursued for two winters, and it Is gratifying 
to know that the sons of master manu- 
facturers may be found seated side bv side 
mth their fathers' workmen in thus acquiring 
the lessons taught b)' centuries of experience 
in this absorbing pursuit. 

The comparatively small place occupied 
by the factory system maj' be gauged from 
the figures furnished by the Chief Inspector 
of Factories and Workshops for 1901. He 
reported 74 factories in the country, with 
3,501 oi)eratives, of whom 1,554 \*'ere female, 
and out of this number of women no less 
than 582 were under the age of eighteen. In 
other words, watch-making is still very largely, 
as it has always been, a home industry. 



(r/w ilbislratioi 



•mfianym 



Customs statistics must always be treated 
with caution, but it may be added in con- 
clusion that during a recent year the 
number of watches and clocks imported into 
Great Britain from every source was 1,983.147 
and 1 ,546,3 1 o resjjcctively. The average 
value of each watch was 13s., and of each 
clock 6s. 6d., thus showing that the foreign 
influx is to be feared mainly in the cheapest 
branches of the trade. The value of the 
parts of watches imported was less than 
^24,000. a great change having been 
brought about by the recent Act of Parlia- 
ment which makes it an offence to jiut 
foreign movements into English hall-marked 
cases. Of the imported ivatches and clocks 
about 5 per cent arc re-exported, and in 
addition to these there was during the 
year in question an exportation of British 
watches, clocks, and parts to the extent 
of j^83,6o2, of which ;(^i3,38o went to the 
United States. ^ ^ Harmer. 

n pholo^rapks sp^ci.illy l-ikm by C.ujf// & C,\. Llil.) 
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THE MILK INDUSTRY. 



SOMK i'iea n( the vastness of this intcrest- 
inj( iiriuitry may be K^thererj fr'im the 
siinpl'; -.t.-ttcrncnt of fact that there are 
no fewer than 4.ioci.'XO covvi in the British 
Isles, an'I that th'; (juantity of milk consumed 
in Ixii'lon alone reaches the astonishing 
amount of at lea>t 50,000,000 gallons per 
annum. Day and ni;jht, year in and lear 



Ten thousand pairs of hands, at least, are 
necessarj- to draw the milk from the cott-s ' 
for, as yet. milkinfj machines have not ousted 
the dair\- maid and man from their morning 
and e\eninfj work. Then there is the «ork 
of preparinff the milk for the evening and 
morning trains. The consumption of the 
lacteal fluid ha.s increa.sed so greatly during 
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out, many thousands of men and women are 
ever toiling throughout the whole length and 
breadth of the hmd, urged by the ever pressing 
demand for milk to drink. Fifty years ago 
the city and .suburban dairies supplied I.ondon 
with all the milk it required. In a great 
number of instances the cows were kept in 
unhealthy .sheds in overcrowded and often 
fever-stricken localities. Those evil daj's are 
no more; the milk used now comes from the 
countrj' or from suburbs with a reasonable 
claim to be termed rural. Needless to say, 
the health of the big city has vastly improved 
thereby, while the increased demand in the 
country finds a great deal of employment for 
those who would otherwise crowd in to try 
their fortunes in the vortex of London life. 



the last ten years that railway companies 
running trains into London have laid them- 
selves out for the business, and it is now no 
unusual sight to .see a dozen trains entering, 
say, the Great Western terminus at Paddit^- 
ton every morning and ex-ening as fast as 
the platforms are ready for them. Each of 
these special milk trains is made up of about 
a dozen vans : all built, for the purposes of 
the trade, on the lattice principle, to ensure a 
current of cool air passing amongst the great 
sealed cans. 

Let us consider the conditions under which 
a large London milk distributing centre is 
worked. The milk is received in chums twice 
a day from a number of farms in various 
parts of the country. A4) the cHums are 
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precautionarj' 

conditions. These arc the examination 
of hi.s water supply by a medical officer, 
and his cattle by a veterinary suryeon. 
The former sends liis report and a sample 
of tile water to London, where it is 
chemically tested. If it is proved to be unfit 
for dairy purposes, the farmer is invited to 
arrange for a different supply ; if he refuse, 
then his milk will not be received. Should 
the veterinary surgeon report also that any 
of his cattle arc in any way defective, he is 
a.skcd to withdraw them from the herd. On 
the farms belon^fing to the Aylesburj' Dairy 
Company the water is tested twice a year, 
but reports 



are received 




officer and the veterinary surgeon, the former 
givinfj particulars of the general sanitary 
and hygienic conditions of the farm and its 
surroundings. 

The milk being received in chunis, the 
seals are broken, and a sample taken and 
tested with a lactometer. Another sample 
is also taken in a small can, which is 
.sent into the laboratory for analysis. The 
contents of the churns is then turned into a 
large metal receiver, passing through pij^es 
into a tank, being strained four times en route. 
1 laving been well mixed in the tanks, it is 
run off into the receivers IjcIow, where men 
are busy filling churns for 
the da\'s delivery. The 
cimtenls of each churn is 
weighed and measured in 
one <i])eratiiin, the results 
being indicated on a metal 
dial." l':ach ddivcrj- cart 
i- fitle<l with twi) churn.s, 
which are idaitified with 
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constantly OKivniL; abmit i>n the romK!'^, an<] 
mII unt:x])t.-ctcclly mwoj) (limn ii[»in a cart. 
helping' liini-^olf t.. a vample ..f tlie milk 
then in pr.icu-- ..f ilcli\i-r\-, I.t tiiu pur|i.>>c- 
of analy-L-^ 

Rut no« 1<.-I II- i.ikt.- a [h.V[> int" tht- 
laborator)-. The apartinctu i- hllcd witii 
biittk-s of chi-micals an,) analvtical parapher- 
nalia. The ■■(I.H.tur," a> tho analy-t i- 
(lenerally callcil, iv bii->- ann-n;,' llic Ki-.tli.-. 
What hapjH."u-i wlun a -anipli- •>{ milk 
rendu-': his h.uul-? Tlu- >.]vci:iL _u:r.i\ity 
is at niK-c cKl.iincii wiih tlu- ,ii>! •<( ilii.- l.ict.-- 
mt'tiT ; the li-m|HT.iuiri- U ,il-;.i t.ikt-n, whh 
a stan.i.tni -■f 'v>-' TIk- - d.-,-i,i ■ r.oxt 
tl-sis l'..r l",il. A link- <iilplniri.- ,uu! i- p.'-jrol 
itit.i a j,'ra.lii.Ui--l -l,i- m-m-I. \^\•.h a narr.-w 
mvk: th.-n .-k-von .-iihi.- >iMUinu-irc- of miik 
an.) onrciihi^- .■.nlimoliv ofnisd oil .iroa-i.iwi. 
The ^^■^<.•l i-: li-hiU- o.Mkcl, «o!: >hak.-n, and 
\Aac<.\\ in a i-rnlrifiii;.i! macliinc for l-,\e 
miniiU"'. l"hf at-i.i iii«oKo< o\or> ihi;-.^ hi;i 
the fat, ^^hi.•ll tloat-^ aU-ut in i^k.buk-^- The 
(U'tion of the oentrifiij;al maohine causes these 
to rise u< ihe t<ii> and form int.* a l.ivcr. 



Then, b\- comparint; the sohds which are ) 
and the Milids which are not fat with tl 
sijecific ;.;ravity, a result is arri\ed at whit 
shiiuki a_L;n.v. "T nearly so. with a registen 
standard. If it does not. then the miik h: 
been \v,itere<l. and in all probabiHty there 
trouble brewinsj f<:ir somebody. All tl 
■simple can< containing milk thus tested be: 
the name i >f the farm from which the milk i 
bulk has come, so there is no difficulty i 
liHTatin;,' the -nurce of the adulteration. 

It i- in ihi- lab-iratorj- also that the wah 
from ihe farms is te>ted. It sometimes happen 
that the uater is f. lund wronfi at a fan 
which ha> been su])])lyini; milk for sometiiiw 
Tiie '.i>t consignment so received is natural! 
oi«.:: :■■ >Lispic!i>n. so, in order to make ' 
jxT:'iv:!y -afe. it i> >teriliscd. and con\-erte 
int" butter. 1 he supple is also discontinue 
fnim :his p.-irticu!ar farm until the water i 
put rii^ht, or sh'uld the farmer refuse or b 
unable to nx-.ify il the contract is at one 
coT-.ctudeil. The>c precautionary- measure 
sometimes lead to threatened actions ft 
damajjes on the part of angry formers, fan 
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nothin{j ever comes of them. The principal 
cause of water contamination is escaping 
sewage. 

In the case of large distributing agencies 
keeping their own cows the modus opfrnmfi 
is, of course, somewhat different. They run 
dairy farms in various parts, in which are to 
be found the very latest appliances for dealing 
with milk in various ways. The writer 
recently visited one of these establish men t.s, 
which was adinirably organised and con- 
ducted. Tliere were man)' cows in residence, 
including some fine Kerrys, Shorthorns, and 
Dexters. All the stalls were labelled with 
particulars as to when born, calved, hist 
record, percentage of fat, milk yield, grain 
feed, etc. Cows which render milk for 
special purpo.ses — invalids and infants — are 
fed on meal and hay. 

In dealing with the milk supply it really 
seems that the distributors have reached 
the .superlative degree of precaution. The 
orthodox method of milking will not do 
to-day. Men are now principally employed 
in extracting the lacteal beverage, and the 
operation is performed in due .scientific form. 
The pail is a large metal receptacle, 
fitted at the top with a .strainer ; over 
this is placed a layer of cotton-woul. 
The milk is thus doubly strained direct 
from tlic udder, and kept clear from 
any impurity which might otherwi.s;; 



get into it from the outside of the udder, 
the milker's hands or clothes. The milker 
wears a special milking suit, all white, and 
the hindquarters of the cow are co\'ered 
with a white cloth. When the operation is 
concluded, the milker's clothes, the cloth from 
the cow, and the stool are all placed in a 
steam chamber. When they are subsequently 
taken from this they may not appear literally 
clean, but thej- are bacterio logically pure. A 
new piece of cotton-wool is used at every 
milking, a year's cost of this article alone 
being a not inconsiderable item. The 
argument for all this is that bacteria find 
their uouri.shment not in the milk itself, 
but in the impurities wliich are .sometimes 
contained in it; it is practically a proce.ss of 
.starving them out, Whcji we have banished 
dirt we shall have heard the last of bacteria, 
bacilli, microbes, germs, etc. 

But even these measures do not satisfy 
certain folk, whom the dealers are justified 
in dubbing faddists and cranks. Said an 
authority to the writer, while discussing the 
subject, "If we couid deliver the milk in 
churns straight into the people's pitchers, we 
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could tin ten times the work," It h the 
bottling and sterili^sin;^ which cjccupy so much 
time. Plven the water which is u.-ied in the 
preparatirm of special kinds of milk and for 
dean^in^ utensils is bacteriokigically treated 
by being pa.s->ed thfiugh a conden.ser. There 
M al*-t a c.id ^t'.rage in which the bottles of 
milk ar« k';r't in water of a certain tem- 
perature. 

Another iriter';-,tir.;f departmer.t is that of 
humani-.in;^ rnilk for infant-.. This entails a 
l^eat 'l':al '•( lUnt: an'l i^ix,uT, and ii carried 
out under the directi^.n of a d'^rtor. A 
liK'ther 'le-.irou-> of di-jien-iiriii' with the natural 
fanction of nourishing her ofKpring will 
consult hi:r medi'.al advi-^er. v. ho in turn 
instructs tin: rlairymari. A milk is then 
prepfircl whi'h c'frrc:i[y>nris as nearlv a.s 
prxKible with hn^aist nourishment, but it is 
varierl in stren;;th and (juality according to 
the age of the (.hild. The milk is put up in 
lx;ttlcs, sfialed, an'l l.'i[x;IIe'l with the name of 
thcm<ither. /\ book is kept by the dairyman 
in which is M> be found a tabic of treatments, 
idcnti^cd by numbers. The dr^ctur instructs 
the dairyman, " Treatment No. — ," and the 
milk is made up accordingly. Sometimes a 
child becomes ill through being fed not wisely 
but t'X> welt, on ordinary milk ; the dairyman 
is then called upon to minister to it. It is 
calculated that to bring up an infant on 
humanised milk costs 2.s. a day. 



Frequently milk is bottled and sapptied to 
person.^ going abroad, to be coasomed on 
the voyagt For this the bottling is ckme 
quickly so that the milk has as little contact 
with the air as p'ssible. Under these con- 
ditions it is p>ssible fi>r it to keep isweet for 
a tweivem-'jnth. 

The A>ie=bur\' Dain." Company alone deal 
on an average with j5j300 gailons of miUc a 
iveek. which they receiie fnicn a hundred 
different farms. The Express Company ha* 
sixty cows at its pictures>iue farm at Finchlej-, 
and the pr^xiuct of these is distributed o\-er 
a \er\- wide area. The iEa\-poIe Daiij* 
Compare haie between 300 and 400 branch 
establishments throughout the United King- 
dom. In Ireland they have about t\%-ent>-. 
At Congleti>n and Market Drayton thej- have 
two dairies, both fitted with the latest and 
most approved appliances. In the busy 
season at Congleton the>- deal with 3,000 
gallons of milk e\-er\' day, brought in from 
surrounding farms. There are many other 
large and well-known firms of milk dis- 
tributors whose names are as familiar to 
the consumer as the be\erage itself. 

Viewed generally the milk industry is in a 
healthy and prosperous condition, and con- 
sumers may rest assured that e\-ery possiUe 
precaution for their safety is taken by those 
engaged in the distribution of one of the 

greatest necessities of life. u^., , 
*> Henry Lee. 
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THE DOCKS OF LIVERPOOL. 



LIVERPOOL is an imposing rather than 
a beautiful city. A place is great, it 
may be said, in proportion as it appeals to 
the imagination. Regarded thus, Liverpool 
stands high in the ranks of the world's cities. 
It has many splendid buildings and noble 
institutions. That cluster of buildings of 
which St George's Hall is the magnificent 
centre is not easily matched for grandeur in 
any town in England. But Liverpool is a 
city irregularly laid out, and the hasty visitor 
is mostly struck by the haphazard arrange- 
ment of the streets and the lines of dreary 
warehouses here and there. Comeliness is 
not wholly sacrificed to the utilitarian, but 
it is certainly less evident In many cases 
the fine buildings are lost in narrow streets 
or among a huddle of old unlovely structures. 
In this respect, of course, Liverpool is by 
no means peculiar, but it has sharper con- 
trasts between the grandiose and the sqiiiilid 
than are generally to be noted. 

But outward appearance is no clue to the 
greatness of the city. Liverpool is the centre 
of a stupendous, worldwide trade ; it lives, 
moves, and has its being by reason of its 
traffic with the distant continents of the 
globe, Ho«e\er parochial may seem its 
day-to-day existence, its interests are so 
extensive and cosmopolitan that the outlook 
of its citizens must, of necessity almost, be 
spacious and inspiring. Its streets are a 
reflection of the universal ramifications of 



Liverpool's mighty trade ; the foreigner is 
very markedly to the fore among the busy 
throng. The commerce of the city is 
sensitive to a degree to the fluctuations of 
the world's markets, but particularly so are 
those homes of thrills and excitements the 
Cotton and Corn Exchanges. 

Yet, for all its gigantic and far-reaching 
trade, Li\erpool is comparativelj' young. The 
era of its prosjierit}' <lates back not much 
further than a hundred and fifty years. In 
1571 a writer described it as "a decayed 
town," whiitever that may mean ; and a print 
of a hundre<l years later exhibits an un- 
imposing little village, .About the end of 
the seventeenth century the income from the 
Corporation estates reached the princely sum 
of thirteen pounds. The eighteenth century 
saw the town set faiHy on its legs. At the 
beginning of the nineteenth century the 
]»(jpiilation was 80,000 ; at the end it was 
n\-cr 640,000. 

Hut the real history of Liverpool is the 
historj' of the docks. The first dock was 
begun in 1709. This old or wet dock, which 
contained an area of 3 acres 1,890 yards, 
and which was completed in 1715. has long 
ago di.-^apjxiared, the present Custom House 
being erected on its site. Following the Old 
Dock, others were built, and Liverpool rose 
gradually in the ranks of British seaports. 
The completion of the Duke of Bridgewater's 
famous canal was a very material help to 
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the rising port, for it brought it into com- 
munication with the manufacturing towns of 
South l^ncashire. LfxAing back, one sees 
that the growth of Liverpool as a great 
centre of shipping iia.-; ineiitable. As one 
writer has put it. it had Lancaiihire at its 
back and the Atlantic in front. Lancashire 
was a magnet for the raw material of the 
world; and Livcrfxxtl is naturally the sea- 
port for the county, through which its imports 
and exfxirts mo~t conveniently pass. The 
steps in Livcrfxi'irs pr^^ress are the develop- 
ment of the cotton trade and coal mining. 



example, we find that in the >-ear iSgS-gg, 
compared with 1897-9S, there was a decrease 
in the number of sailing \'essels of 410 and 
a decrease in the sailing tonnage of neariy 
85.000. while the grand total of steam and 
sailing vessels showed an increa^ie of 858 and 
718,740 tonnage. 

In thus tracing the history- of the Liverpool 
Docks we have emphasised the external 
influences which ha\e effectivelv- assisted its 
development, but full credit must be gii'en 
to the men of Liveryxxjl for far-reachii^ 
initiative and enterprise. That Li\-erpooI has 
been a pioneer is proved by the constructioa 
earl}- last ccnturv- of the Liverpool and 




the opening of factories, and the construction 
of railways. The rapidity with which the 
port ha.s grown to its present dimensions 
cannot be more strikingly exhibited than by 
citing srjme available figures. In 1770, 2,073 
vessels paid dues amounting to .i'4.142 ; forty 
years later the number of vessels had in- 
creased to 4,746 with a ttinnage of 450,060, 
and the dues came ti> £23,379. Ky '850 
there were 20,457 vessels, the tonnage was 
2.537-337- -infJ the dues ;f 31 1,743- I'or the 
closing year of the nineteenth century the 
figures were : Vessels 34,870, tonnage 
12,380,917, dues paid £1,042,926. Naturally 
the abolition of sailing vessels and the in- 
crease in the size of steamers may reduce the 
number of vessels using the port, but the 
tonnage shows no diminution. To take an 



Manctiester Railway, and also by the 0\'er- 
head Electric Railway — opened in 1893 — 
which runs along the whole length of the 
docks, and which at the time of its opcnii^ 
was the first successful electric railway of any 
size in Europe. But, apart from that, the 
great shipping companies are monuments of 
industr)'. Such organisations as the Wtute 
Star, the Cunard, and the Elder-Dempster 
lines ha\e not been brought to their present 
perfection without independent conceptioa 
and abundant energy. Without dock de- 
velopment, however, such monster lines. could 
not exist, and so, in studying Liverpool frooi 
whatever point of view, we are forced back 
to those mighty structures along the Mency 
banks — the pride of Liverpool and one of the 
prides of Britain. 
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KHI'OOI. 



The docks of 
Liverpuol lie 
a 1 n n },' t li c 
Mersey, cxtcild- 
in<j for seven or 
cifjht miles, like 
.1 t;reat systecn 
of fortifications. 
A sea wall. 
broken only 
where entrance 
is required to 
the (locks, en- 
closes the uholL- 
distance. In 
that iniposiiiff 
ranj;c are in- 
cluded nearly 

sixty ilocks and fifteen {jravinLj or repairini,' 
docks ; and cnimtin^j the Hirkenhead Docks, 
on the Cheshire side of the river, we have 
about a hnndre<l docks under the one 
management. 

In the early stages of their histor}-, the 
Liver|)o()l Docks were noder the control of 
the Corporation, As the estate increased in 
imixjrtance. the management was delej^ateri 
to a codimittee. About the be^innin^ of la^t 
ceilturj',' the dock ratepayers a'litated for a 
representation on this body, and achieved the 
end of their desires. The final sta^'e in the 
administrative evolution, however, was readied 
in 1851, when an .Act was passed consolidatini; 
the docks of r,iver|)ool and Birkenhead int.. 
one estate and vestini; the control into one 




Trust. Thus the Mersey Dock and Harbour 
Board— a Trust which for the e.xtent of its 
business has scarce a ])arallel — came into 
bcinj:;. 

On the I.iver|j<«.l side of tlie Mcr.scy the 
centre of the dock s)stem is occupied by the 
Landing' StaL;e, which is at all times and 
seasons the place towards which visitors to 
t!ie city naturally ^'ravitate ; it is ever a scene 
of life and l)ustle, and from it one obtains an 
unri\allai view of the traffic of the river. 
This unique fioatini; ^truc^u^e is su])])ortcd on 
pontoons, and is connected witli tlie slmrc b\' 
seven -^'anjiways, besides a floating' bri<l;.,'c 550 
feet in len-th an<l 35 feet in width for "the 
ferry ^'o<.ds traflnc. Tlie sta^e is 2.46^^ feet 
loni,' and So fc-et wide. Here it is that the 
^ivat lines anrl the .Man.v, WeNh. and Irish 
•-leanier^ laud their i.a"enL;ers. I'rior to tlie 
'cnn.trucli.inoftliis 



M c r - e 
Tran-all 






id lb, 
of lb. 



The bi^; 
vvere fre- 
detained 
the Bar. 
I 



oxhiil; Io want 
\i.ikr. and the ordinary- jirii- 
lediire was that the passen- 
j;crs and their )ugt;at;e were 
brought to Liverpool on a 
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tender, and thence br»me to the citj- stations 
in cabs and 'buses. N'fj\i-adays the largest 
steamer in the world can j^u alongside the 
Landing Stage. whcTC a railwav- station has 
been constructed, so that almost within 6ve 
niinutes of their arrival passengers are on 
their way to l^mdon in special expresses, 
which run in connection with the steamers. 
Before passing to a brief rc\iew of the 
flocks, we may inrlicatc the extent <)f the 
whole system. On the Livcr(>KiI side — which 
comprises the docks situate within the 
borough of Bo<)tlc — the total water area 



Icum. wbich comes fmn America and Rnan. 
Li\-eTpool importii^ neariy a. quarter of 
Britain's annual supply. These dcpdts luve 
aLso been exca\'ated tn the solid rock. Tbae 
are sixty chambers altogether, each capable 
of holding ixx» barrels of oil, the total . 
capacit)- being over i2jOOO tons. The cha^- . 
bers are separated from one another by a 
solid wall of rock five feet thick, and tbcy 
are so constructed that should an accident 
occur the oil cannot escape and flow into the 
docks. From the Herculaneum extends *■ 
chain of comparativelj- new docks, the fiist 




is 392 acres 3.807 yards, and the quay space 
15 25 miles 923 yards. The Birkenhead 
DfKks have a water area of 164 acres 4.190 
yard.s, and a quay space of 9 miles 925 yard.s. 
Thus the total water area of the Liverpool 
and ' Birkenhead Docks and basins is 557 
acres 3,157 yards, and the total quay space 
iB'35 miles 88 yards. The area of the whole 
dock estate is 1.614 acres. 

Let us now turn to a survc;- of the docks. 
First, taking those which lie to the south of 
the Landing Stage, «e find them compara- 
tively .small, and in some cases so old as to 
be almost obsolete. The furthest south is the 
Herculaneum,' which is interesting in that 
it has been blasted out of the solid rock, and 
''ecause beside it are the depdts for petro- 



of which is the Harrington with a water am 
of nine acres. Then comes the Toxtedi witih 
a water area of eleven acres and the most 
extensive transfer shed on the whole estate; 
This shed has a ground area of nearly five 
acres. 

It were unnecessarj- to describe in dctu) 
all the docks : suffice to mention those pos- 
sessing features of peculiar interest SttU in 
the southern .system, then, may be cited tbe 
Brun.swick -George group, which con^stspf 
about a dozen small docks — the oldest on tftc 
Mersey, In these the \\ater has to be kq)t 
at the requisite depth by means of punifmK 
Adjacent are the waiehous^ of" pne -« 
Liverpool's great^t trades — ^the itnptntatioii 
of tobacco, in .which the- Mersey seaport las 
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a'higli prc-cmincncc. ]'«r tlic more cxpcdi- 
.trousJiaiKlliiiff. of this cnarmouii traffic in 
tobacco, ani>th:;r wareiiou,sc, which is said to 
.be. the larjjcst structure of the kind in the 
.World, has|beeh built at the Stanley dock on 
.the nortli fii<lc of the Landing Stage, This 
warehouse cover;;, an area of 3.f acres, and 
■coipprisos fourteen floors. It is ■ 735^ feet 
lohfe.'and 165 feet wide., The floors arc 
designed to carry loo.ooo- tons. 
. The north system, part of which Hcs within 
'the borough of Hootle, comprises the newest 
and most commodious docks. Altogether 
there are in tliis section some forty wet and 
graving docks. Those nearest the stage are 
for the most part devoted to the very large 
Irish and Scottish trades. The extreme north- 
lend d(x:ks are probably the scene of the 
hea\icst traffic ; most of the great American 
and Canadian lines load and unload here. The 
Huskisson Dix;k, for example, is seldom to 
-be found without a White Star or Cunard 
leviathan. One of the chief trades of this 
part of the docks, as indeed it is of Liverpool 
a.s a whole, is the importation of cotton. The 
annual import to the Mersej-.port is nearly 
three million bales, which is practically 
eleven-twelfths of that of the whole country. 
^Perhaps the- most common sight along the 
docks is the- lorries laden with bulging bales 
of cotton making their way to the numerous 
warehouses throughout the city. 



Another very extensive trade, which is 
ahnost wholly transacted at the north docks, 
is the importation of grain. Special ware- 
houses have beeii erected for this traffic, and 
at the Alexandra Dock a granarj-, after the 
style of the American elevator, has been built 
capable of holding 120,000 tons. The annual 
grain Import to Liverpool is abt>ut 200,000,000 
tons. The timber trade is another \'er)- lar^ 
Li\erpool industry. Its chief home is at the 
Hrocklcbank and Canada Docks, in the 
northern .sjstem. Naturally this industn- 
demands a considerable amount of space, and 
along the docks mentioned there is quite 
a street of timber merchants' offices ; and, 
though the asiwct of the wood-yards is not 
ver\' interesting to the jxxlestrian, the scene 
from the Overhead Railway — from which, 
by the wa.\', the best view of the M'hole system 
of docks is to be had — is singularly impres- 
sive, the great yards with their immense piles 
of all kinds of wood presenting a picture that 
cannot fail to affect the imagination. 

The Birkenhead Docks run inland some- 
what, and thus sectn less massive than those 
on the Lancashire side. The two largest, 
however, are the biggest on the Mersej'. The 
West Float has a water area of 52 acres 319 
yards and a lineal quayage of 2 miles 210 
yards, while the Ea.st Float has a water area 
of 59 acres 3,786 yards and a lineal quaj-:^ 
of I mile 1,673 yards. The next in size to 
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them is the Alexandra, in Bootle, which has 
an area of forty-four acres and a quay space 
of 1 1,814 feet. On the Cheshire side the hve 
cattle trade of tlie port of Liverpool is dealt 
with. Nearly half of the cattle imported 
into Britain enters by the Mersey, and at 
Birkenhead the most up-to-date methotis are 
employed for C(ii»in^ with the traffic. When 
the caltit: are landed they arc dri\en to the 
■■ lairages " a (cw yards awa.v, where they are 
slaughtered. Diirini; the season as man_\- as 
7,000 head of cattle per week are killed at 
these " lairat^es," and in a sin^'le year 300.000 
have been despatched. 

This vast sy.stem uf docks is worked, under 
the administrative lioard and comniiltee 
already <lescrilx;d, bv a lar^e staff of workers. 
Kach ilock or section <)f docks has a master. 
wh.> has under him a body of workers, who 
have char^'e of all that tjoes on within that 
particular territory. To watch the dock- 
men at work is a most interest in;,' sij,'ht. 
Hut the si^rlit of all to see here is, sa\-, the 
Oirmiii- or Cnii/piuiin being brought out or 
in. A slow and deliberate process it seems — 
and, indeed, when one considers tlic si/:e of 
the average liner and the immense loss should 
any accident occur, one understands 
the reason for the care and watchful- 
ness. A tug leads the way for the liner, 
and another hangs on astern ; ami 
the great ship is movetl slowly in the I 
way it should go by these tiiu- cnift. 



The observer notes with .satisfaction that the 
liner is being safely handled, but he i.s con- 
fused by the multi[)licrty of advisers; the 
captain, far aloft on llie bridge, seems to have 
leiist of any to do with the movement of the 
ship. Officials on the dock walls seem to be 
the controllers, but really those mainly re- 
.sponsible arc the dock men. who have become 
e.xpert at the delicate work by reason of long 
ex])crience. At last the great ship is got 
safely through the narrow gateways and into 
tlic spacious Basin. There she is swung 
gently round by the tugs, and once clear of 
the entrance she proceeds under her own 
steam to her anchorage in the river. 

i-"ro[n the business in great waters to the 
business in narrow waters is but a short step 
here, for canals radiate throughout the 
country, and this cheap and useful method 
of distribution is largely employed. Certain 
kinds of merchandise, before being despatched 
to iheir destination, are stored in Livcr|X)oI, 
an<l for these the accommodation is immense. 
The principal article kept in store is cotton, 
which is afterwards sent on to the spinning 
centres as it is there re<[uircd. Another in- 
dn--try of great ini])''rtance to a seajxirt is 
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larly difficult, even dc-inora'i-in^' condition-. 
Tmo day> a ucck he maj' Ix; -weatirij,' 
ill ;i coal-bunker and for the rest of the 
week hx; a rnoncyle-.-. ifller. It may be that 
it few lioLiri yesterday, a feu to-day, and 
an all-ni^'ht >jjell to-inorroiv con-titute his 
ucik's «ork. Mi-. occu[tation is of nece—itv 
-:aMial aTid fitful, anrl while it la-t- it i- 
physically -evere. A .-lt:^dit iiiii»pi\cnient in 
Iherciinlarityof the docker- eiiijiloyinent has 
|jei;ri brought al>out by the bi^';,'er comjiaiiics 
ilealinji directly with the men. but the >inalkT 
lines and the coasting -hiivmner- -till ha\e 
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ficxi) v.i:h hu:r,;i:::;y. Ti;;,'s are darling hither 
ar.d thiiher, rlat- with biij clumsy bnntTi 
sai!- cru-h al. .t;- alm.-t flu-h with the water. 
and in mid-river is always xnne big stcanier 
anchored or moving' cautiously to its berth; 
beside lhe>c. the hurrvinji uf the smalkr 
craft resembles nothin}" so much as the skim- 
ming; of flies ..n a quiet pool. 

Altogether, docks and river must appeal 
to the dullest mind. Than the former, man's 
ingenuity and enterprise have few jp^nder 
monuments. At this day they are a les.son 
in the history of uur mercantile marine, on 
which our national prosperity dejjends, Thc\- 
exhibit the steps by which our shipping has 
advanced : and if the links with the [Jast are 
bcin;^' rapidl)- remo\ed, there remain \-et 
material frT the imagination to picture what 
has lx.-en — the timid be^'inninj-s. anc! the slow 
cautious, successful evolution. 

JuirX M.\tLE.\V. 




WELSH COTTAGE INDUSTRIES. 

II.— SPINNING AND WEAVING. 



[N the little kingdom weaving' is almost 
as old an art as atfricultiire. and is only 
second in importance to it. For centuries 




OLD WKLSH SI'lM 

the farmer was also the weaver. On winter 
eveninfjs, or when the weather was incleinunt 
cniiufrh to dri\e even a Welshman from the 
fields, the <;<)od Taffey. with his facnily and 
farm hanils, sat nnmd the jieat fire, windin^^ 
and twistinjj the yarn, or laboriously workiii;.; 
the hand-shuttle, to the rhythm of the fulk- 
son^f and the whirr of the spiunitij^ wIht'I. 

In this manner the indu->lrii m-. ami 
tnf,feni')us jreasantrv jin I'liici^d iiiinntiiii/ ■ 
of clotii almost ex- 
actly like that the 
l'"!emin^rs of the 
twelfth cen t ur\ 
tauL^ht their ancestors 
t <> m a k e, w li u u 



pated, banished his guests to Pembrokeshire 
that they might form a convenient buHer 
against the turbulent Welsh. Here they 
generously repaid his questionable hospitalitj' 
by developing the rude weavers of Wales 
into the \ery corner-stone of the JSritish 
uiii>llen manufacture. 

I-'nr o\er four centuries the Welshmen held 
the lead in the trade, selling their stuffs and 
■'whittles" at good ])rices to the"Shrewys- 
burye men," who journeyed twice a jear into 
the woollen districts to buy it. or to the 
eager merchants at the Chester fairs. Hut 
the end of the eighteenth century brought 
the great industrial revolution due to the 
iiitmduction of machinery, and domestic 
manufacture was crippled b\- the factory 
system. The farmer-weaver was cri>wded 
out of the market, and half the cottage 
manufacturers drifted to the factories, while 
tlie reniaiTider, clinging to the methods of 
their fatlier^. contented thcnisches with a 

So it ha]J|>ens (hat the liomestic and 
factory systems have ever since co-existed 
in Wales, the latter constantlj' encroaching 
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two yards nf narriw, stubborn, waterproof 
flamiel ill sixteen toilsome hours. But he is 
fast cJyiiig out. His children have made the 
streams their servants, set up larger looms, 
studied modern needs, and outgrown thi: 
faults, while retaining the virtues, uf t!ie 
fabric of their forefathers. 

Carmarthenshire, Cardiganshire, Pembroke- 
shire, -Moiitfjomerysliire, and Merionethshire 
are the woollen centres of to-day. They 



Usually whole families are employed in 
this industry. Homes are thus kept tojjethor 
happily and profitably, and the depopulation 
of the rural districts checked. The fact that 
these wnrksho])s e.\ist and increase in the 
face of the enormous factory coinix;liti()n 
.seems to point to far larfjer (wssibihties. 

Many of these little factories arc but 
the picturesquely thatched and whitewashed 
cottaf,'es dear to the artist. The e\enin" 
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In Wale. :in<\ Monmniuh,|,i,v ihriv ;ir. 
now over I.ckx) tacti'iiL-. and \\ork-.|iii|i- 
cmployin;; l..'^4:! men and i>So unnicn. ,itu 
5S4 ix'wer-lnfujis al wnik. The (■itla^;. 
weaving machines vary from t):e fir^t ll; 
.shuttle 2^-inch l<".ni tn the lalot iniprim^, 
Jacquard e.vtra d'uible-width \x>\\cr-\\x:i\c\ 
But the hancl-lonm \~. verv jTeneralh- u-c. 



.■nl.v ihrlitt!,- stream 
1 thrl.ill [hyu-h the 



s-.ck. and h,uv..ck-. ■>( «m,,1 ai. 
giant balN <.i un,-.ied varn ar 



It produces about twenty yards of material f<ir the greedy l<H.ins. On the other side of 
in a day of twelve or f<mrtecn hours. the bus\-, litle/ed yard is the wa.sh-hou.se, with 
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In- machiiicn-. Machines calle 
lliu '■ uickcr," '■ scribbler," ar 
"carder" arc in general use. Bi 
fi'r sijccially fine kinds of materi; 
carded by hand, c 
acciiiint of the siift* 
finish obtained. Th 
s;iine friendly torrer 
that nKixes the ^rea 
:-[>inninj; machine d<ie 
ndin^ 



sko 



linti fu 



th 



mm. 




Its 



of I 



ij.pu 



Il.c 



screw-prcssc.s in wliicli the hni.-^licd ni;itcrial 
is " mille<!." ]ic\'iind lliis is a rnncli tll>- 
colourcd |)t(>t iif jiround. scattered wilh the 
asiies i)f many fires, broken pots, and 
woDtlen spiioiis, wlicre the dycini,' is doiiu 
in huj^e cauldrons over earth o\ens. 

The winding; machine and iiattcrn ho.ird 
arc usnally ke|)t inside the cntta^'e for the 
leisure hours of the female workers. Often 
every availahle sjiace in the pictnre.s<]iLe 
kitchen is crowded with " prins," "siiools," 
and skeined yarn. Sometimes the_\- even 
encroach on the jjarlour, usually kept sacrt'd 
to "the Hook," Sundavs, and funerals, until 
the busy housewife has limc to stmc them 
in the bij,' wall cuphoanl by the .settle, where 
she keeps her patterns and onler-lMioks. 

The wool is bought direct froui the farmers. 
the ])rice paid beiuL; usuallv alHuit ninei)ence 
a ijound. ll is s(.rtu<i fine and coarse, and 
carefully washeii 1>\- the cotlai^'c «ea\ers, 
whn then send it to a local factory to lye 
spun. Spinnini; factories are now n-.u;dly 
worked 
from the \m 
weavers o«n sinail ya 
pictures)] ue s])innin^-y 
generated into hmibei 
htjufjlit and promoted 
a boudoir curio. 

Carding, too, is often 



ire usually d.v. 
Spinners receix 



water 



factot 



-ies, thou-h M>me 
- machines. The 
;i of old has de- 
nless it has been 
the hifjh estate of 

performed 



cotta^;e spinner, whi 
is also resjxtnsibic fo 
the cleansinj^ of thi 
>arn from the oil h. 
mixed with it in it 
manufacture, an t 
someticnes fur tin 
(lyeinfj of it ; but th( 
sU(X;rior dre.ss ^ivid- 
■d after they are woven, 

fri>m ihreejxince to four- 
]x;nce-halfpennj- a pound for the spinninji 
With a machine carder they can work ninetj 
or a hundred [>iundsof wo<il in two days, work- 
in^' fifteen hours a day ; they thus cam £2 t< 
£^ a week, ailowin<j for workinfj expenses. 

The dyeini; is now the chief problem the 
Welsh CO ttatje weaver has to face. His IcKjms 
have bLH;n improved, and his taste in patterns 
has been cducate^l : he has learned to 
thorouL;hl\- wash the oi! and -jrease from his 
wiHil. to s])in it .so that it shall be light and 
soft, as well as strong; and durable, to apply 
jujwer where desirable while retaining the 
excellence of his hand finish, and to admire 
his product without that hard and shining 
.surface fmm over "milling" that was so 
ilear to his ancestors ; but to obtain the 
delicate, fashionable olmirs remains with 
him a technical difficult)-, and he is often 
obliged t'l sen<i his dress materials to the 
great dyeworks of ICngland and Scotland. 
So far in this matler he has no s<irt of coni- 
bin.itiou, and must |i;iy for his dj'cing. carriage, 
etc.. at the ordinary retail rate; the natural 
result being that, as he finds this class of 
goods gives him more trouble and less profit 
than flannels, tweeds, petticoat.s, and shawls, 
he deserts it fiir them. Yet it is in the finer 
hand-finished stuffs that he is so capable of 
excelling. 
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The Aberystvvith College has already taken 
action in this matter, and extension lectures 
and technical schools are now being oi^anised. 
A little instruction and initial exjjense are 
alone needed. The Welsh have always been 
expert dyers of the old sort. There is the 
fatuous secret black dye of Ciirniarthcn shire, 
the concoction of which is now known only 
to one old spinner, who intends commu- 
nicating the receipt to his nephew on his 
deathbed. It is a pity a less liinited use 
cannot be made of his knowledj^e, for the 
black is perfect, and, however old , or 
maltreated the fabric th;it has once received 
it may be, it is never rusty. The gener- 
ally known dyes are vegetable, and are 
mostly collected by old women from the 
woods and hcdf^erows. Ragwort, damson, 
crottie, logwood, seaweed, and imported 
indigo are stewetl mysteriously in the witch- 
like cauldrons. The range of colours pro- 
duced is, though small, pretty and absolutely 
trustworthy in sun or rain. 

The natural wools of Wales are |)articularly 
good. There is a breed of black sheep from 
who.se coat a rich dark-brown cloth is pro- 
duced, and another of dilTerent iik whose 
winter wool becomes a pure blue-grej- tweed. 



while the white fleece of the mountain sheep 
should easily rival the finest (ierman white 
wool goods. 

Until the technical difficulties <)f scientific 
and artistic dyeing are masteretl it must 
be in the manufacture of these white and 
natural gwxis that the cottage weavers 
succeed. Their natural shirtings, flannels, 
tweeds, breeches cloth, |x;tticoals, and shawls, 
in pattern, colour, and texture, comjiarc 
favourably with the best in the market, 
while as the result of self- preservation 
in the Welsh climate everything produced 
on the cottage looms washes well, without 
shrinkage; and the wearing-out of a Welsh 
coat is still a matter of much time and 
difficult)'. 

Welsh cottage ^sea^ers of to-day earn 
about £1 a week. This means eighty 
yards of flannel at the wholesale price 
of foiirj)ence-half[ienny a j'ard, less one- 
third for attendance of boy.s, .shuttles, 
looms, etc. Often his profits arc further 
ducked b\' one-tenth, owing to his lack 
of combination in .selling, which necessitates 
his trudging to the fairs and markets with 
his produce, in the medi;uval manner of 
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Barukk. 
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1;^XG1\KKKIN(; ha>i a miicli widc-r scop;; 
_/ to-day than it lia<i two thmisaiKi years 
ago, when Archiincdcs drscnvi-Tcd the 
iheiirj-oftht; lever, the utility (.rthe pump, ami 
the liftintJ power of the derrick. The miKlern 
entjincer alters the earth's surfiice, fliiij^s 
bridges over ravine and arm of the sea, 
tunnels beneath imumtain. climhs rii<,^_L;ed 
slope, dives into mine, and burrows imder 
great city. He makes land and <K:e;tn travel 
easy. He is the univerta! helijcr of industry. 
The civil engineer has the hijjhest social 
position ; but the mechanical enjjinecr has 
a position of j^reat usefulness, because his 



w()rk is infinite, and his invention and handi 
craft ten<l to decrease human slaven*. am 
to make life less labimous, brighter, am 
ha|)|)ier— thiiuj^h to the end of time som< 
men seem destined to the ine.N:orable fiat tha 
the)- must earn their bread b>- the sweat o 



thei 



bro\ 



There are many branches of engineering 

— cixil, railway, mininj^. sanitary, milling 
marine, naval, militarj-, and electrical ; and 
with the ncMcr application of science to 
industry', the aerial enj^incer may soon put 



his br, 
his w 




<;k ovkh TH1-: 



plate on do<3r of city office, though 
)rking plane will inevitably be the 
firmament. 

1 he enjfineer, ci\il or mechanical, 
is indispensable to the railway, for 
it is on his capacity to design, con- 
struct, oretjuip that the line depends. 
Telford, the builder of the Menat 
-Suspension Bridge, the maker of the 
Caledonian Canal, and the delver of 
St. Katharine's Dock."?, was the most 
notable civil engineer of the opening 
I if the nineteenth centurj' ; but George 
Stephenson, the father of the English 
railway system, was more \ersatile 
— he comjjined both civil and me- 
chanical engineering. In his career 
mechanical engineering had the first 
place, civil engineering was simply 
an accessory or an incident His 
in\cntive genius was concentrated on 
the development of the locomotive ; 
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tlic track it ran on, tlie bridge it crossed, 
or tlic tunnel it shrieked through, was merely 
an industrial consequence of the en^^ine's 
progress. 

]iut since his day civil enyincerin}^ has 
reasserted itself as the brain [tower, in con- 
trast to tl)e mere labour of construc- 
Ijiiii, Nil oh'^tack' is !,'rcat cnnuL;! 




ri^'itl bridj^e is in greater demand. The 
f-'orth Urid^ie, engineered bj- Sir John Fowk-r 
and Sir lienjamiti Baker, a giant anioii;^ 
dwarfs in cnmjiarison with other bridges, is 
forcned of three enormous cantilevers, or 
brackets, restintj on three hufje piers; or. to 
give a more graphic 
description, the piers 
might be Herculean 
men sittuig in huge 
chairs, and grasping 
with each hand the 
meeting 
girders that uphokl 
the track. The ex- 
tension of railway 
travel and of gotxi.s 
transit has led to the 
establishment of an 
engineers' dejiart- 
1 every great 
ailway, and the chief 
■ngineer is really the 
;eneral servant of 
mpaiiv. 



to daunt the civil cjigineer ; 
and his fight with and 
control of Nature becani'; 
more dogged and compleii- 
in the middle of the lii->i 
century, when Robt-ri 
Stephenson in the north aivl 
Hrunel in the smith, bnlli 
civil engineers of eminciiCL-, 
were rivals in the principlr 
of railway construction, ari'l 
particularly in width of gaii,L:i 
and in brirlgc-buildiiig. 

As a pViM.f of 'kobcrl 
StC])henson's shrew<i^c^s with 
regard to width of ir,ick. tho 
(Jreat Western Kaihva\- t 
clinging to the bi 
abolished it and 
throughout their ^ 
use of the station,- 
on electric tramway and railway, but 
moving locomotive has su])erseded it 
the steam-power railway ; and though 
suspension bridge has still its defenders. 



iige for 11 
the nai 



_■ has huei 



-Nevertheless, he is absolutely jxjwcdess 
without the output of the mechanical engineer, 
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by whose jiiclustrial skill nearly everjthmg 
in use <m the system, frim the Bessemer rails 
to the luxurious train and the signalling 
apparatus, arc prfxiuced. The works of the 
(Jrcat Kastem, (ireat Northern, Great Central, 
Mifllanrl, CJreat Western, and Ij)n(lt>n and 
North Western arc striking examples of what 
can be done in the <iirection of mechanical 
engineering. They are ai! capable of turning 
i»ut a complete railway e(|uipmcnt, and excel 
in I*»c«jmotiv'c making and building. 

'ITie I-ondon and North Western Railway 
Company, sending uptm their track a grand 
tyix: of loc'tmotivc that runs over a mile a 
minute lx;twoen I.iverjxiol and I^ndon, arc 
not averse from the interchangeability of parts 
in engine-building, particularly of cylinders, 
valves, connecting-HKls, axle-boxes, and other 
fittings. They can, at their Crewe works, 
erect a locomotive in a month, in a fortnight, 
or, in emergency, in a day ; but, however 
(luickly they build it, the engine when in 
Ntcam is a credit to the builders. 



the eight-hours day. Xo labour-sa^'ing devke 

is neglected, either for the outside market or 
for u.se in the works. There is the svrish 
of plane and the noise of hammer in the 
pattern shop, the clang of toil in the 
forge, the move of men in the foundry-, and 
the tinkling din of a thousand bits of brass 
in the upper storey, in which valves and 
all small fittings are fa~hi<jned by machine 
anii hand ; but the great shops, particularly 
the erecting shop, are comparatively silent 
Nearly ail the machinerv" is driven by electric 
motors, and the machine tools, moving 
automaticalb- and doing their various tasks, 
from the manipulation of the ra\v material 
to the output of the finished article, gi\'e 
one the notion that, instead of finely created 
contrivances of iron and steel, the>- are 
sentient beings ; though, like Galatea, they 
are without the gift of speech, and do not 
argue whate\-er burden of n"ork they have to 
bear. 

In the mechanical engineering shops much 
heavy machinery and appliances are in course 
of making and building. The huge filters, 
gravity and pressure, for filtering the ii-ater 
from lake or river for toivn or village sup[Jy, 
or for the purification of efHuent water from 
factories, look like iron-clad fortresses. The 
surface condensers built for the Manchester 
Corporation, to condense the exhaust steam 
from the enginesdriving the dynamos that wori; 
the city electric tramways, are pterhaps the 
largest of their kind in the country, and dis- 
tinctive for careful workmanship both in their 
huge castings and brass tube plates. Here is 
a stationary armature ring for a dynamo for 



It neither 



leaks nor runs away, like sonie 
American engines, with a fortune 
Meantime, the {xissimist \v\ 
croaks aljout thu deca<lence of Hriti' 
industry woukl do well to n 
through the Salfonl Iron- 
works of Messrs. Mather and 
I'latt, I .iniitcd, at Manchester, 
The whole place is alert to 
keep abreast of the foreign 
coiiiiKJtilor, and that even 
with the fairest and most 
healthy conditions of employ- 
ment and the adoption uf 
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electric pfAver aii'l li,L;htin;T purpfj-e^. really 

a t;i;^antic vihc^I. capable 'if far ^'reat'.T [p>— -i- 
biiities than JliJIx^^iu*-. ■ Wheel of l-'.-nunc": 
there is an imjjroved hi.:4-h - lift ccntrifu^'al 
pump, which, C'luplcfl to an electrii: motor, 
will force water to a liearl of 120 fixt with 




a .sin^^lc cliacnber, or 360 feet with fmir, 
and at an efficiency of o\cr 70 per cent, ; 
and yonder an electrically driven thrce-thniw 
variable stroke pump, so nicely adjusted that, 
while the speed of the motor remain?! constant. 
the stroke of the plungers can be altered 
by hand even when the pump is running. 
These, and many other apparently cum- 



brous machine-;, are toyed with without any 
^reat phy-ical strain. Yard and shop are 
ctjuipped «ith ^n-und or overhead travelling 
cranes : and the hcavie-^t ca^tiiiL^s are brought 
with celerity and placed in p-.-sittoii in the 
fine ercctiu:.,' >hop as easily as if they- were 
feathers. The mech- 
~ ~ anical enc;:neer seems 

to be a swarthy and 
ri.bi:<t chrysalis of 
thce'cctrica! eni;ineer. 
The twi I departments 
are interdeiK-'iident. 
and biith t;.) to make 
a perfect \vh<ile. The 
fact is dcmi^n.strated 
in a hundred wajs in 
tile variiius shops in 
which open or closed 
>teei - clad m otoi*;. 
compound enjjines, 
condensers, dynamos 
including the Kdi- 
s o n - 1 1 o p k i n s (1 n 
dynamos , pumps, 
and textile machinery 
including; electrically 
driven calico printinji 
machines, and a ver\' 
skilfully constructed 
sample colour print- 
ing machine for the 
Tokio School 01 
T e c h n o 1 o jr y i n 
Japan), as well as all 
kinds of ingenious 
appliances for sew age 
|)urification and sani- 
tary engineering, are 
made. 

In every- part of 
the works, from the 
pattern shop to the 
gallerj- of the erectinj,' 
shop, where the great 
armatures are bein^ equipped for their electric 
work, there is evidence of strenuous brain. 
originating and controlling mechanical and 
hand labour ; and witii al! this activity 
and rcs])onsibilitv the head of the firm. 
Sir William Mather, M.P., is essentially 
broad-minded, and has looked far beyond 
his workshops, in his well-doing, to the 
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Valley of the Nile. 
During; his visit to 
Egypt, while at 
Khartoum, he offered, 
entirely at his own 
cxjjense, to equip the 
Gordon College with 
engineering plant, 
with a view to 
manual training of 
the natives. This he 
is doing ; he is fitting the school of 
English technical instruction in the far- 
away dusert with steam and electric engiiics 
and machinery', and with tools of various 
kinds for working in wood, lea<!, iron, and 
steel, so that the sons of the followers of 
the Mahdi may become adept in the ele- 
mentary arts of meciianical engineering. 

The existence of the mining engineer is 
chiefly remembered at the time of great 
colliery disaster, when he is prominent, and 
often heroic, in his efforts to save life : but 
his daily work is c<.]ually responsible, lie 
has to gauge the lie of the mineral, show 
the trend of the workings likely to be safest 
and most profitable, to insist on pro[X!r 
propping, to institute haulage and winding ; 
and, now coal-getting has been to some ex- 




tent removefi from mere hand labour to an 
e.\pert industr\', he must be read\', whether 
civil or mechanical, to avail himself of every 
improvement in machinery. Perhaps the 
greatest recent innovation has been in the 
method of coal-getting itself. The miner 
has for years picked the coal from beneath 
the face of the strata ; now in some pits 
the coal - cutting machine, run along rails 
to the edge of the coal face, whirls its 
great wheel, driven horizontally by com- 
pressed air or electric motor, into the solid 
coal, and cuts it to such a depth that the 
upper part i)f the seam falls by its own 
weight. The machine is worked by the 
miner in a sitting jjosture ; and he can 
get far more coal with it than with the 
more irksnnie an<l laborious pick. 
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The great city not only throbs with life 
and energy ; it is, despite its impuritj- of 
atmosphere, often healthier than the hamlet, 
because the health committee of the corporate 
body and the sanitary engineer combine to 
make it clean and wholesome. The ccipious 
supply of filtered water, the extensive system 
of drainage, the clearance of rubbish, the 
scientific purification of sewage, and the 
prompt destruction of refuse ail tend to 
the comfort and health of the people to a 
far greater degree than the haphazard con- 
ditions of life in a rural district. The engineer 
has abundant opportunity, in the focussing 
of immense |x>pu!ations in great cities, to 
show his resourcefulness ; and in connc'cting 
such lakes as Thirlmcre and V'j'rnwy with 
Manchester and Liverjwol for water supply, 
in vast schemes of drainage and other 
hygienic projects, and in the electrification 
of the tramwaj's, he has exceeded the 
estimate of Confucius as a benefactor of 
mankind, for he has conferred upon society 
both pleasure and i>rofit. 

The engineer is necessary to the building 
and manning of the .ships that have made 
Britannia mistress of the sea ; and he designs 
and rears the lighthouses that safeguard 
the vessels from \\-rcck. There is no great 
work and no imjjortant industry that is 
not the better for his thought and energy. 
He is vital in peace ; he is indispensable 
in war. The Army would be a feeble thing 
without his w'cai>i>ns and engines of offcniiu 
and defence; the Navy has been revolutimi- 
ised by his fertility. The oki three-deckers 
have given place to battleships with armour- 
clad hulls of hardened steel, and fitted with 
defensive machinery and gunner}-, scientific 
and deadlj'. The triple -ex]>ansinn engine 
and the twin-screw ha\e given greater speed ; 
smokeless powder, the (luick-firitig ^uii, tiie 
electric search-light, am! a iunidrefl ingenious 
appliances have inten^iified mndurn naval war- 
fare. Thereis no liinit to the ])o,sil.ilitiL-siif an 
engineering career on shipljoard. and in the 
invention and construction of 1 
war-ships; and one of tlie must ui 
ments of industrial enterprise i 
works of Messrs. Vickers, Sons 

The firm not only make defensive arm 
but they turn out projectiles that will 
through it as if it were gingerbread, 



ew st.vle^ 
iqucdevel.i 
seen at 1 
an<l Maxii 



that whichever is worsted in a naval engage- 
ment Messrs. Vickers have the best of the 
argument. At Harrow-in-Furness the\' have 
adopted contrivances that would have amazed 
English engineers in the niid-Victuriaii cra- 
The self-charging furnaces are a revelation to 
pig-inin makers accustomed to the waggon- 
loa<l feeding of blast furnaces ; and electricity 
is applied to steel plate puncher, or machine 




■m'^'^ 



l>olt maker, or moves the huge cantile\'er 
crane that Iraxels noisek-.-ly along the lofty 
platform, with gigantic arjiis out^tretclied, 
dropping an armour jilate liere or a capstan 
there uw battlesliip in ])roce^s of building 
asea-ilvas if ihcv «cre tovs. 

What Mrike. o]„. about en-ineering is 
the magnitude and di\tr.sity .,fit. I'.ngineer- 
ing appear^ to be a huge grapple with the 
f.rces of Nature, and inclines tlu- faint- 
heart.d to •.a\- that a gival en-ineer is 
hnni. no! made; but there i- n., n-.i-on why 
the well-cducaled, iiuhi-trioii, y..ulh, u iUl a 
liking for the civil, nu-ch-mical, or ,-l<rtric 
side'of it. and «ith a \ i-oiou- mind and 
o])pi.rlunit\ of worksho]) practice and tech- 
nical instruction, should not rival in notable 
work the engineers who have made a name 
in history. Joiix Fknui.kton. 



STREET INDUSTRIES OF LONDON. 



lj,r.n->r\. -tr'j'.-t in- 
fia-trie-. firrr, a much 
m'«re imjxjrtAr.t fea- 
: .,f ..r^;;^-ai^ li-V: than 
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iniit.ity. the}' are [X;cu'iar 
to the Mfctnii>.li'. which 
fitjxjiid-. 'm them fir the 
sati-fyiti;^ 'if it> fiaily 
ri'jtd-i tn an extent not 
jjarallelc'i cl-^ewherc. 

Amr.n^' th(i:^c who 
follow street iiccufKitions 
in lymlon the coster- 
monfjers are the most 
numerous class. They 
number Ixitween Mxtyand 
.seventy thousand, and sell 
nut only (lerishable fjofxis, but earthenware, 
old clothes, bofiks, sweets, etc. Some of the 
vendors rif fish, fruit, and vegetables are Hke 
ordinary ureenf^rocers, and ixwsess rounds 
which they work refjularly; .some — "draKgcrs" 
— ply their tra'le in the jfutter of business 
thorouf^hfare-.; anfl some stanfl in the .street 
markets, of which there are more than one 
hundred in lli<; .\letro|»f.lis, from busy, frowsy 
"I'etticoat I-iiiie," with almnt eleven hundred 
stalls, chs|)laying evcrythiiif;, from jjickled 
);herkins to .second-hand cameras and .surj^ical 
instrumentH, lo suburWn marts containing 
fewer than a dozen stands, and those given 
u|) to nothing beyond fruit, vegetables, and 
fish. Tlic men whi> sell articles which will 
ket-|) for an inflefinile period invariably carry 
on business in tliesi- slrei:l markets, or, as the 
toslers sa\'. marki;t streets, or on isolated 
" jiilches," and for tins reason they arc 
technicall}' known as "pitchers." 

'I'here are .se\eral grades of costermonger.s. 
In liie first rank are tlic men who own a 
barrow and a jiony or donkey ; ne.vt come 
tliose who hire a turn-out at a cost of al>ont 
6s. per week, plus, of course, the keep of the 
animal ; and belinv the.se. perhaps the largest 
section of costers, are the industrious and 



resi.'CrcefuI street merchanL', whose stodc 
i- -et ■■■-: '■!"! a hand barrovs. hin^ at the late 
'■f 1-. [X.T week. Xemfaers of ^uch men 
-.;:: '.n corr.:r.i--i..n. A pMipenju:* coster- 
^-■■r.L;er in ir.riny ca,-e< pr',>vides a dozen or 
-ci-re •■{ tiTvm «ith b-th <!■<'< and barrow. 
For the b.-irri.'W. which he hiir..-e!f has hired, 
the}- mu-t pay at the esual rate ; the unsold 
sf<;k they return to him. and ijive him a 
percer.tai^e 'j!' their takinjjs tor his trouble 
and ri-k'. 

Without cxceptt>>n. o.-stermongers. whether 
■■big" or "little" men. are a hard-working 
class. The fi.sh vendor has to be astir in the 
small hours of the morning, to get to 
Billing.^igate betimes, while the fruit and 
\egetable dealer is usuall>- at Covent Garden, 
the Borough, I'udding Lane, or Spitalfields, 
long before London is awake. Sometimes 
he visits all these markets in turn, and in the 
end finds nothing worth bming. Prices rule 
too high. Occasionally, the lot of the 
suburban coster is still harder. As a rule, 
he does his marketing in the afternoon, 
purchasing then the commodities that he will 
retail on the following day. But, after 
pushing his barrow for five or si.^c miles to 
Spitalfields, he may be unable to get what he 
wants, and consequently have to ri.se at three 
or four o'clock next morning and go over the 
ground again. Costermongers, in fact, are 
among the most hard-working members of 
the community. 

Included in the ranks of these street 
hawkers are a good many men who, while 
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nnt strictly costcrmDiigers. arc ^^fciicrally 
classified a,s such. There arc. for instance, 
vendors of salt and hearthstunes, firewood, 
and other household necessaries. The firc- 
wootl dealers are. in a sense, manufacturers 
a.s well as retailers, since they purchase the 
raw material, saw it into lengths, chop it 
up, bundle it, and, finally, sell 
it Their \vo<xl they obtain in 
various forms from many 
quarters — sleepers from the 
iron road, beams and planks 
from old buildings in process 
of demolition, packinjr cases 
from warehouses. In the winter 
you may see scores of them 
hovering round a road that is 
"u])," in quest, if the old blocks, 
which. thou^Hi practically 
worthless for fire-li|;htin^' pur- 
poses, make excellent chump 
woodorli>L;s. Xotwithstandiu!; 
the many si>nrccs of supply 
open to firewDod nierchants, 



company with other instrument- 
alists, he then " works the pubs," 
plays to tiie [>eoplc waiting; out- 
side theatres anrl music-halls, and 
makes ■• pitches " just out of the 
full tide of traffic. In his mo.st 
familiar s,'uise he is a cornet 
j)la_\er or '■ blower,"' and he usuaih' 
takes up his stand on the edf,'e 
'if the kerb. 

Chair-mending, tii!kerin[r, and 
knife and sciss()r f^rinding consti- 
lulc another class of .street in- 
dustries. The number of itinerant 
chair-menders is yearly becomin<^ 
Miialler, probabi)' because much 
of the work formerly monoiKilised 
by them is now done at the institutions 
for the blind ; and tinkers are likewise, but 
for another reason, dwindling; rapidly, though 
they may often be met on the fringe oi" 
Greater London. Grinders, on the other 
hand, are as numerous as ever. Even they, 
however, feel the pinch of foreign competition, 
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D'.icant 

'■■m for 

i- :r.-jr. _■: er. a " pi:ch." :he nr.-t :^ixpence he 
;a"<e^ a; -.ihich he 15 allowed :o ~pend on 
a cir.r.er. The remainder of hi> eaminq"s are 
'■iivi'iei^i ir.to three equal parts — 'jne-third he 
r'.-:ain-^ f .r h:n:-e!f as hia day's pa\-. one-third 
:< kept by the .-^jciet)- to meet his expenses 
ir. the home, and the remaining one-third is 
received as a "bank" for his benefit. And 
this app-jrtionment is repeated daj' bj- day ; 
:,o that the brty gets 6d. more than two-thirds 
of his earnings per diem. But he does not 
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keep to the "pitch" on which he begins, 
Wilh a view to giving all the s;inrie chance, 
the superintendent shifts him every three or 
four days. 

Some boys derive lasting benefit from the 
society. It is not uncommon for a lad's 
" bank " to amount to .£'20 or ^30. Numbers 
of the youths, too, pa.ss into the Army and 
the Navy, while others go to the (.'olonie.s 
or obtain [>ermanent and remunerative em- 
ployment at home. If, indeed, a boy d(ies 
not profit by the society's 
efforts, he alone i.s ti> bl; 

Coffee-stall ke-eping i 
business rather than an 
dustry ; but, whatever it 
be called, it is of considerabli 
magnitude in 
London. There 
are hundreds of 
such ■■ hotels of 
the piHir" scat- 
tered o\er tlie 
city every 
night, and .sur- 
pri.sing quanti- 
ties of food arc 
sold at them, 
much of it 
good and wholcst mie, 
man in jiarticiiiar I 
enviable rejiutatidn for thi 
qualitj' of his warts — a rcpu 
tation he has earned b; 
not only making his own sTKia-.r ii.i, 

pastry, but even roasting his 
own coffee. Some caterers own eight or nine 
stalls ; and the extent of the piles' of edibles 
and the oceans of coffee disposed nf at the 
best of such conveniences may be gaugeil 
from the fact that the takings range from ^"4 
to £& per night. With a turnover of only 
£4 nightly, the profit is at least £\2 |icr 
week. 

Of late \ears man\- coffee -talK have 
-changed han.ls f..r eon^ide^al)le sum,-, due 
in part t') the value of tlu.- goulwill an<l iu 
part to the extreme rlimculty of making a 
■"pitch" at the present lime. In liy-Mtu- 
days a man could take u|) a stand ncarlv 
anywhere ; but now the ])oHce kee|) a sharp 
look out for squatters, and move them on 
iong before they can acquire any \ested 



interests, and thus the value of old " pitches " 
is enhanced. 

Next to keeping a coflec .stall, there is no 
more profitable street industry than news- 
paper selling, always pro\ided that a good 
connection has been fiinned. Some of the 
well-known " pitches " in London streets 
must bring in their fortunate owners from 
/'lO to £20 ]>er week, and in a few ex- 
ceptional cases even more. 

Hut there is, it must be conceded, another 
side to the shielfl. Most of 
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licular penny evening journal 
do not make eigliteenpence 
Juding the si 

that they re- 
ceive as a sort 
of retaining fee. 
(SiveLi a bad 
" pitch," a ven- 
dor may not 
sell half-a- 




lirief spell, sometimes merely 

for [Mickel-rTionev-, at others 

to -hel]) mother," but always 

nent of the regular .-trcet agents. 
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nnmnliok- are olnj.msly the 
bii-ine- ; ,ind mi m,i at other 
iii( hr-," ( )\ cnLit-.e, the earnings 
i-K, riieiiiM-i pv-lllablebranch 
i> -Hin- bultnnlv.ies, which 
i.ible :i -ill to m,d;e a-; nmch as 7,s. or 8s. a 
i.v. The be^t cust.nners are Cit)- men ; the 
orst. ladies — they frequently demand so 
uch for their monev. 
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For their stock flmvcr-f; 
Garden about 6 n.in. Makin 



.sit Covent 



quickly, tliey usually go straight to their 
stands, and remain on them till they are sold 
<'Ut. ]'~\ce|)t iin Saturday ni^jht, llicy try 
tt) avoid takhi^' any fiowers home, because 
the\- have ii'.^here to keep them, and wmld 
suffer liKs in consequence. In this they are 
not always successful Hut. in spite of this 
and oilier drawbacks, the [najoritv of them 
make a inoderate livelih.Hid. 

t)f less prominent iiiilustries of the I-ondoii 
>treets a lonj^ cataloj^ue mij,'lit be drawn up. 
Arnon^' the foo<] vendors are muffin makers, 
steweil-eel sellers, and the ci«)ks who fry 
]>otatoes before \-our eves. I'or the children 
there are balloons, flail's, and windmills, and 
iiianv other old fa\ouritus, for the most part 
liome-niade. The penurious are catered 
for by the dealer in old hats re-furbished 
to liHik like new. To minister to that 
Common want, "a relish for tea," there 
are the hawkers of shrimps, winkles, and 
watercress. 

Hut there is no end t<) London's street 
indnstries. They constitute an inexhaustible 
side of the great city, and are constantly 
increasing to meet public requirements or to 



; their purchases exploit new ideas. 
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HAHHEU S SHO!'. 



THE bluujackcl 
of to-day (liffcr^i 
cunsidcrabl)' 
fniin the '■ jnlly tar" 
of \clsnti',s time. As 
far as br;n<;ry and 
liaiidiiiess arc am- 
eer n c d there is 
nothint; to clmosc 
between our 5,'allaiit 
seamen wlio fuii{;ht 
at TrafalfTiir and 
those who, in default 
of .scL-injj .service on 
their proper element, 
checkmated the Boer 
jiininers round Lady- 
smith ant! 



and healthy eonstituti<)n, that lie is able to 
read and write, and that his heij^ht and 
measure are sufficient. Again, every boy 
must brin^ with him a certificate of birth 
or a declaration from his parents and 
guardians that he is of proper age ; also 
the consent in writing of his {)arents or 
guardians to his entering the Royal Navy 
and to his engaging to serve until he shall 
have completed twehe years' continuous 
service from the age of iS. It should be 
noted that bojs who have been in prisons 
or reformatories are not received, while 
industrial .school boys have to obtain the 
special permission of the Admiralty, which 
makes .strict inquiry into their antecedents. 
Having pas.sed the final medical examination 



tormed the 
encnij''s well- 
nigh iinprcgnable position at Graspan ; 
but socially there is a wide gulf be- 
tween the two. The handy-man has 
long cea,se<l to be the drunken, dis- 
sipated, improvident fellow his ance.stor 
was ; he is cleaner, thrifty, better 
educated, and a bit of a scientist to 
boot. 

Service in the Royal \;i\y offcr^ 
great attractions to well-beha\ed men 
and boys. It jirovidus coriliniiuu-i 
employment at a good rate of |>a>- up 
to the age of 50, and to that of 55 
in certain ranks and ratings: and 
amongst other advantages, notably 
those of seeing the world untler pleasant 
conditions and having a chance •<{ 
acquiring distinction by zeal and gal- 
lantry-, carries with it life pen>i..ns at 
expiration of service and empluyinunt 
in the Civil Service after being pen- 
sioned. 

Hoys are cnlercd for training as 
seamen between the ages of 15] ami 
|6^ Every hoy prcx'ious to' being 
entered must satisfy the examining 
officers that he is of robust fracne, 
intelligent, and of ijerfectly sound 
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at a Naval Depot, the candidate is sent to 
(Hie of the hiirbinir tniiiiin;; shiiw, where 
he comnicnce.-; his career with the nitint; 
of a second-class buy iiiuj [>;iy ;it 6d. |>c'r day, 
which his giKxl conduct may increase. Whilst 
a boy is in the liarbour training ship he is 
credited witli £]o to enable him to [)rovide 




SEMAPHOKK SKiNAI.l.lW;. 

clothing and bedding. In course of time 
he becomes a first-class l»oy, and is sent 
to a sca-j^oing training ship ; and at i8 
the boy becf>mes a man :ind is rated an 
ordinarj' seaman, receiving the sum of is. jd. 
per day, which increases to is. ^d. when 
he becomes an able seaman. It is al.so 
possible, however, to enter the Royal Navy 
at a slightly later afje — namely, as a yonth 
between 16J and 18 years of age. These 
youths are entered f(tr six month.s' training 
in a sea-going training ship, for the first 
three months as second-class boys ; then, 
if their conduct has been .satisfactorj', as 



first-class boys. On completion of training, 
and attaining the age of 18. they are rated 
as ordinary seamen and drafted to the depots 
for general service under the same rules and 
rates of ]my as those who enter as hoy-i in 
harbour training ships. 

Men and Iwys supply their own outfit, 
towards the cost of which an allowance 
is made on entry and again on re- 
engaging. The kit of \xMy officers, 
.seamen, artificers, stokers, tjoys, and all 
other ratings not six;cially provided 
foj", comprises 1 monkey jacket, 1 jersey, 

1 ciimfrirter. 2 pains of .serge and cloth 
tmusers, 4 pairs of duck trousers, 3 
serge and 3 duck jum|H,TS. 2 jumpers 
with cullar. z .serge and 2 drill frocks, 

2 check .shins, 3 flannei.s, 2 pairs of 
woollen drawers. 2 cholera belts, 3 Jean 
collars, 2 pairs of socks, 2 black silk 
handkerchiefs, 2 cloth caps, 1 sennet 
hat. I pair of half boots, i knife. 2 
lanyard.s, 1 bed, i blanket, and 2 bed 
covers — to mention only the princijial 
articles. The seaman keeps his papers 
and personal pos.sessions in a specially 
[jrovitled receptacle known as a " Ditty 
Box," 

Soon after he has attained the rating 
of ordinary seaman, the bluejacket 
" undergoes a course at a gunnerj' school, 
" either at Whale Island, Plymouth, or 
Sheerness ; but a .scheme has recently 
been matured for transferring a large 
proportion of the instruction in gunnery 
fnim the gunnery schools on land to 
the sea-going fleet, and for confining 
the further education in gunnerj' schools 
to those seamen who show special 
aplitu<ie. Nevertheless, we must devote a 
few lines to the gimner\' school at Whale 
Island, which is the most perfect in the 
world. Whale I.sland is a mud bank in 
Portsmouth Harbour, which has been re- 
claimed from desolation, and laid out with 
commodious officers' and men's quarters. 
gvmnasiiims. parade grounds, and an im- 
portant edifice known as the " Batteo'" 
The last-named is a long, low building, fitted 
up so as to reproduce the conditions prevail- 
ing on board shi}). Practically e\-ery type of 
naval ordnance will be found therein, grinning 
through port-hole or casemate at the open 
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water. Many of the guns are fitted with 
tubes, which enable them to fire miniature 
projectiles at tari^cts rt]> resenting ships, 
which are equipped with an ingenious 
mechanism causinjj them tu n>ll about as 
ships roll on the waves. This instniction 
is also carried out at nij^ht, when the gun- 
sLglits arc electrically illuminated. Out of 
doors, the seaman is practised in field-gun 
and machine-gun drill, rifle practice, and 
cutlass drill, and here, tiio, he learns all abuut 
ammunition and fuses. Further, he under- 
goes instruction in elementar)' fortification 
and rocket drill far saving life at sea. About 
1,500 men are present at a gunnery school 
course, and at those held on W'liale Island 
the men are most comfortably housed and 
fell, and allowed plentj- of recreation. 

A man leaves the guiuiery school with 
a certificate as first- or second-class .seaman 
gunner. .-\ man with a first-class certificate 
may be further trained to qualify as a 
gunnery instructor, or he may volunteer for a 
torpedo course on board one of the torpedo 
school ships. 

When a man has gained sufficient ex- 
perience of a seaman's duties, and is a good 
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helmsman, leadsman, etc., with a fair know- 
ledge of gunnery, he is rated an able seaman, 
from which rating he may pas.s up to be 
leading seaman, petty officer, and chief petty 
officer. A man having been seven years at 
sea one year of which as petty oflFicer) is 
eligible for promotion to warrant oflficer. 
and to the commissioned ranks of chief 
gunner and chief boatswain, with pay varying 
from 5s. 6d. to 12s. a day. The raiik of 
warrant officer is the highe.-t which seamen 
can asjiire to in the or<linary course of events; 
but those of e.\em|>lary conduct, who may 
distinguish themselves by acts of gallantry, 
are eligible to hold commissions, after under- 
going an examination, in such rank or 
[position as the Aihniralty may deem them 
worthy to receive and competent to fill. 
Warrant officers, iiowever, may retire with 
the honorary rank of lieutenant and a i>ension 
of .^150 per annum. 

Now let us briefly describe the bluejacket's 
life afloat. On the day a ship commissions, 
the ratings told off to her go on board from 
the depot, and as each man is told off he 
receives a card, which tells him his exact 
place in his new domicile. I'rom it he learns 
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da\- afloat may be accejrtcd as fairly reprc- 
>enlati\c: Work starts at 4 a.m., and the 
shii> must l)e clean by S a.m. The cleaning 
process usiiaiiy commences with '" siimethiiiif 
with sand," and in fine weather ■' Jack " kive.s 
paddling aljout with a scriibbiny-briish and 
hose in an inch or two of sand and water. 
Cleanins; wiKid and bras.s-work with the bath- 
hrick and emery ])aper follows, and every 
man takes a |)ride in trying; to make bis own 
little bit tif brass briijliter than those of 
others, 'i'he work of cleaning,' is punctuated 
b\- breakfast lx;lwecn fi.30 and 7 a.m., and at 
K a.m., or thereabouts, the jjuns come in for 
attention. At .S.30 a.m. the men parade in 
divisions and arc insj)cctcd by the officers, 
while after "Divisions" come prayers. The 
latter Ix-'ini; jierformed, the bluejacket has a 
little leisure, in which to enjoy a "relish" 
from the canteen and a whiff of his jiipe : 
then lie has to atteml drills and CNercises 
laslini,' till ii..?o a.m. At 13 (eifjht bells 
the Ivi'snn pi|>es to dinner, which consists 
eitlierof 1 11>. of salt i)ork with split peas or 
I lb, of salt beef with flour, raisins. an<l suet, 
or preserved l)ecf or mutton in lieu of tiie 
liuddtnt; materials. Kvery alternate day \ lb. 
of preserved ])otatocs or rice are issued, while 
there is also a weekly issue of 3 oz. of oatmeal 
and small quantities it{ mustard, pepper, salt, 
ami vinei;ar. Gro" is served out after dinner. 
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from a lat^e tub inscribed with the loyal 
toast — "The King, God bless him!" The 
grog is prepared at 12.30, under the eyes of 
an officer, every man being entitled to half 
a pint, made up of 1 part rinn to 3 parts 
water. Men not taking it receive instead 
a money allcnvance equal to ijd. every two 
days. Youngsters under 20 years of a}^c 
are not allowed grog, and arc known in 
consequence as " Xordenfclts." 

From I.I 5 to 3,30 p.m. there is more drill 
for one watch, the other going below mean- 
while, and at 4.30 p.m. the decks are tidied, 
preiKiratory to supper, after which the men 
change into their night rigs and leisure 
follows. At 7.30 the crew " stand by ham- 
mocks," and at 8 ]).m. the first watch muster 
At 8.30 p,m, there is a final clean U]», and 
fifteen minutes later the order "Out pipes and 
smoking lanterns " is gi\en, and the Com- 
mander makes his nightly round. My 10 p.m. 
the crew of the floating fortress arc sound 
asleep. Needless to .say, there is a regular 
routine of " e.verci.se.s." One day it is torpedo- 
net practice ; another it is action or target 
practice, when e\'erything is cleared away from 
the deck which could possibly interfere with 
the fire of the guns ; another it is " Man and 
arm boats" for gun practice, the boats forming 



up in line abrea.st and firing with their 12-pr 
and 3-pr. quick-firers and Maxims at a target 
500 yards away ; and on another it is boat- 
.sailing exercise, which training has a practical 
object, for landing parties can sail quicker 
than row, hence the former is always made 
use of when pnssible. 

Thursday is "Make and mend clothes day," 
and is regarded as the bluejacket's half- 
holiday. Wherever, the wide world over, a 
Itritish man-of-war may be, the usage is the 
same, and has been regularly observed ever 
since King William I \'. in the the " twenties " 
of the last century, as Duke of Clarence and 
Lord High Admiral, first instituted the 
practice. 

One i)r two details ought to be added 
before leaving the subject of the seaman's 
day. lireakfast and supjier are made off 
an allowance of [ o/.. tea, 1 ux. chocolate, 
2 oz. sugar, and li lb. biscuit. In harbour, 
however, the .seaman is allowed li lb. of 
bread, J lb. vegetables, and, one day a week, 
I lb. of fresh beef or mutton. The messes 
are strictlj' divided. Among the officers, the 
captain has his meals alone, while the 
remainder of the commissioned ranks are 
divided between a wardroom and a gunroom 
mess. Then there is a warrant oflficers' mess : 
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while cm tlic liiwcr deck the chief jjclty 
officers, the stokers, and the iible seamen are 
nicely divided. 

Before passiii- on t-. other hratichus nf 
the Service, it h.is to Ix: imted in rej^ard to 
the seaman class that a niicnlx-T of h'v^- in 
the traininji shi])s are selecte<l fur the si;.^nal 




stafT, and nn bein^' <lraftcil In sea-i;oin^,' shi|W 
are rated si},'iial boys, when, instead of rising' 
to able seamen, they lx;corne in j^raduation 
qualified .signalmen, \-eonien of si^nak. aiul 
finally chief yeomen of sij;nals. They are 
employed entirely on sij^nals, and their 
paraphernalia con-iists of the ■' Hit,' UuHoml," 
flags, lamps, semaphore, and fojj horn, which 
emits shc)rt and lonj; <,'rnnts on the Morse 
code. Sij^'nalliiij^ is a most im|>ortant subject, 
especially at fleet evolutions, when the signal- 
men are often knee-deep in flafjs. 

The engineer dq»artmait of the Xavy is 



di\i(led into enijincer officers, artificers, and 
stokers. 

Knfjineer officers enter this branch by 
com|K:titive examination between the ages 
of 14 and 17, and go through a course of 
technical training, lasting four or five years, 
at the College at Keyham. 

The engine-room artificers must 
be com]}etcnt workmen — fitters. 
Copper-smiths, boiler-makers, etc. — 
and can join the service, after jiassing 
an examination in the "three R's" 
and tile practical management of 
steam engines and boilers, between 
tile ages of 21 and 2ft. They arc 
entered as chief petty officers, a 
IJosLtion which carries with it many 
privileges. The pay on entry is 
3HS. 6il. [>er week, rising to 45s. 6d. 
after twelve years' service. After 
eight J- ears' service they become 
eligible by examination for advance- 
ment to rating of chief engine-rotim 
artificer, at from 49s. to 52s. 6d. 
per week, while, when in chai^ of 
engines, they recei\e at least 7s. a 
week extra. 

No previou.s experience is neces- 
sarj' ti> enter as a stoker, the age 
limit being 18 to 28. But simple as 
the o[x:rations of a stoker may be 
thought t(t be, it requires six to 
nvebe months to develop him from 
a novice. His chief work is to trim 
coal and tend fires ; he may, how- 
ever, be ordered to take charge of 
such parts of the main or auxiliaiy 
engines as he is told off for, A 
second-class stoker, on entry, receives 
1 1 s. .Sd. per week, and can rise to 
35s. per week as chief .stoker. Extra pay 
is given when serving in torpedo boats and 
(lestro>'ers, an<l when in the tropics. 

The jmrt-inain engine riK>m of a war-ship 
is a wonderful sight, but the layman cannot 
possibly comprehend the labyrinth of pipes 
and levers, and the whirring, whirling rods 
and shafts, which spatter the walls with milk- 
white grease, and almost deafen with their 
[XJunding and throbbing. 

The boiler r<Mim of a war-vessel is a verit- 
able pandemonium and inferno oamtHned. 
The din of tlie engine room is as nothing 
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compared to the din here, while the tempera- 
ture is often as high as 140" Fahr. A gale of 
hot wind rages in this— the bowels of the 
ship^ — and causes the coal dust to fl\' about 
and whip the face like hail. In front of each 
boiler — and our latest cruisers carry thirtj- 
boilers in four great rooms — stands a black, 
begrimed sentinel, waiting till it is his turn to 
open the furnace door and sho\el fuel into 
the roaring element ; for a regular routine 
of firing is observed. At each side of the 
room are the coal bunkers, where the 
trimmers, by the diin light of l)a\y lamp», 
arc working like decnons. filling up the 
trollies, and skilfullj' avoi<ling die falling 
masses occasioned bv the lurching nr the 
vessel. 

If a man does not join the Riya! Navy 
either as a bluejacket or stuker, he may 
volunteer for armourer, blacksmith, car[>enter, 
cooijcr, painter, plumber, sailmaker. ship- 
wright, sick berth staff, or domestic, full 
particulars concerning the qualifications for 
which may be obtained from any recruiting 
.station or post oflice. 

Last, bu't not least, there are the Royal 



Marines, which corps ifi'litc forms a portion of 
the Na\al forces of tiie country, although 
they arc in every sense sailors, while their 
motto "J'l-r limn; per tfrrain " aptly describes 
the nature of their duties. The Royal 
Marines are divided into two corjjs, jXrtillery 
and Light Infantry ; the former have their 
headquarters at Kastnej-, while the latter arc 
gruu|>ed in three divisions at Portsmouth, 
I'lymouth and Chatham. The d^pot is at 
W'almer, where all recruits ji>in and are 
traiiied pretty thoroughly before joining their 
divisions, tlie course lasting about a year and 
including instruction in gunnery. .As a rule, 
more than one-half of this force is embarked 
f,.r duty on His Majesty's vcs.sel.s. When 
serving on b^iard ship the marines are 
employed as sentries, and keep regular watch 
like the bluejackets, and when not nu guard 
assist in all the duties of the ship except 
going aloft. In action, the men of both the 
Marine Artillery and Light Infantry are 
stationed at the guns conjointly with the 
seamen gunners, thnse not so employed being 
used as a rifie part_\- nu deck. The marines 
form part of all .Naval brigades landed for 
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service' on shore. TViis splendid corps, which 
is recruited like the Navy undy the long 
service system, offers {jrcat .rttractiims ti> liids 
h^ng a liking fi>r soidicriiiy cnmbinctl with 
service afloat. 

. In conclusion, it is no e.\agycr;Uion to state 
that there is no other service wliicli ofiers 
such advantaf^es as the Koyul Navy, pni- 
motion being exception.ill)- rapid in ilie case 
of well-conducted and intellrgcnt men who 
are determined to get on ; whiTe, in almost all 
cases, lai^c additional pay or wage>, aud. In 
certain circumstances, liberal allowances may 
be dran'n for special .services and qualifica- 
tions. After twent>-two jears" ser\icc jjcnsions 



are a\varded on a generous scale ; but fnen'-> 
disabled or invalided fmm the service are also 
eligible to receive them. Whilst men and . 
boys have a chance of visiting all i>arts ■ 
of the world in His Majesty's ships, care 
is taken that, as far a.s practicable, all shall 
have a fair |)roportion of home .ser\ice. 
Huth at home and abroad leave is granted 
without deduction of pay, and on return 
fr<jm a commissions abroad as much as 
six or eight weeks' leave is granted. The 
Marines' headquarters are permanent, and 
men enjoy the privilege of always return- 
ing to the same barrack, which is their 



service h<jme. 



H. G. Archer. 
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